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ATOMIC INSIGNIA worn by 
officers and enlisted men who 
worked on the war-ending bomb, 


MECHANICAL MARVELS as seen by a mural painter. Page 80. 


SCALE-MODEL ENGINES THAT WORK. 


FLUORESCENT CHRISTMAS-TREE LAMPS, 
Kodachromes of miniature machines. Pq. 115, 


New brilliance for this year’s lighting. Page 120, 


Here, in one great, brand- 

new volume is EVERYTHING you 
need to know to do ANY job in or 
around your home—repairs, alter- 
ations, improvements, and new 


JUST A FEW OF THE PRACTICAL JOBS FULLY DESCRIBED 
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‘Thaw frozen pipes 
Install hot-water heater 
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TREMENDOUSLY HELPFUL Bull brick fireplace 
Teall ass blocks 


COMPLETE INFORMATION ON EVERY PRACTICAL TRADE 


_—_—___Se=a 


‘Turn to this comprehensive HANDBOOK with confidence. You will 
find its helpful pages crammed with the latest, most efficient and 
workmanlike ways of doing every kind of job about the home 
and in the home workshop. Carpentry, metal work, electrical 
work, plumbing, masonry, painting and decorating—all explained 
by master craftsmen. The most detailed information about how 
fo choose, repair, and apply the right materials in the right places. 

Every move in the use of tools is shown by vivid hands-at-work 
photographs. Alll the important operations, and those “tricks of 
the trade" that play so great a part in good craftsmanship, are 
explained and made crystal clear by detailed step-by-step draw- 
ings. Complete directions, fully illustrated, for thousands of jobs, 
small and large—from fixing a broken window to installing a 
hot-water heater; from varnishing a chairto painting a house. 
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. His co-author of the book 
d_ Nuclear Physics" (John 
Wiley & Sons), a leading text on the 
subject. As head of the physical re- 
search section of the B. F. Goodrich 
Co. laboratories, he worked on self- 
sealing fuel tanks for war use. 
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New synthetic tire will 


OUTWEAR PREWAR TIRES 


B. F. Goodrich passenger car tire coming soon 


EFORE these tires had their pi 

tures taken, they went thou- 
sands of miles on a test car. They 
were carefully rotated so all got 
‘equal wear. The unretouched pic- 
ture shows exactly how they looked 
after the test. 


‘The two outside tires were made 
of natural rubber with prewar 
treads—equal in every way to new 
prewar tires. Note that they were 
tun until nearly smooth. Then ob- 
serve the still effective tread on the 
middle tires . . . the new B. F. 
Goodrich synthetic-rubber Silver- 
towns. This was one of many tests 
that have proved the new tires give 
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better-than-prewar mileage. 

‘These tires are newly designed 
for passenger cars. B. F. Goodrich 
builds them of a new, better sya- 
thetic rubber—different from the 
ordinary synthetic in general use 
by the tire industry. This rubber 
was also a B. F. Goodrich develop- 
ment. The tire body is stronger 
too, with a new, stronger kind of 
cord reinforcement. The tread is 
slightly wider and flateer. 

The tires have had more than 
2,000 tests and nearly 17,000,000 
miles of all-weather, all-road dri 
ing by taxicab fleets, state police 
departments, and the B. F. Good- 


rich test fleet. 

When can you get them? We 
bope to have them in the hands of 
nearly all dealers and ration-free by 
the end of the year. If you make 
your present tires last as long as 
possible, you may be able to get 
these new better tires by the time 
you have to buy. The B. F. Good- 
rich Company, Akron, Obio. 


FIRST IN RUBBER 


Target pr 


In designing the gun-control systems which shot 
down enemy planes, Army ballistic experts were 
faced by long hours of mathematical calculations. 

So Bell Laboratories developed an electrical 
relay computer. It solved complicated problems 
more accurately and swiftly than 40 calculators 
working in shifts around the clock. 

Resembling your dial telephone system, which 
seeks out and calls a telephone number, this 
brain-like machine selects and energizes electric 
circuits to correspond with the numbers fed in. 
‘Then it juggles the circuits through scores of 
combinations. It will even solve triangles and 
consult mathematical tables. The operator hands 


e with Relays and Keys 


i oe if 


oy Va 


a/ 


(Left to right) The operator punches the problem 
data on tope, which is fed into the computer. The 
solution emerges in the teletype receiver. Relays 
which figure out the problem look like your dial 
telephone system. 


ita series of problems with the tips of her fingers 
—next morning the correct answers are neatly 
typed. Ballistic experts used this calculator to 
compute the performance of experimental gun 
directors. 

In battle action, Electrical Gun Directors are 
instantaneous. Such a director helped to make 
Antwerp available to our advancing troops by 
directing the guns which shot down more than 
90% of the thousands of buzz bombs. 

Every day, your Bell System telephone calls 
are speeded by calculators which use electric cur- 
rents to do sums. Lessons learned are being 
applied to the extension of dialing over toll lines. 


BELL TELEPHONE LABORATORIES cxr.orinc AND INVENTING, DEVISING 


AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Soteg “FY CASTLE HOME MOVIES 


g, Lasting Enjoyment for every 8MM.-16MM. Projector Owner! 


ALL THIS IN 
ONE FILM! 


Return! 
Yonks in Tokyo! 
Allies in Berlin 


U.S. Fleet Comes 
Home! 


Millions Mourn 


Grve'‘NEWS PARADE OF THE YEAR” 


Stupendous drama of the most momentous 
twelve months of all time, packed into one reel 
of authentic movies! Historic, dynamic scenes... 


Sp 
battle action thrillers, V-E and V-) Day events S7 


suthe great news stories of 1945 are yours 10 gee weoorealL PARADE Gib “CHRISTMAS 
see and own in future years—a “must” for every Or sas" re omit 


projector owner. The only complete motion pic- spectoculer plays ond red-hot Typical youngi 
ture in ONE reel of ALL the year’s most impor- moments from the years great. wonderful ¥ 
tant events. Orders yours NOW! 


FREE New 1946 Deluxe Home Movies Coto 
films you can own 
ws probleme with 


‘Send coupon now! 


StE YOUR 
PHOTO DEALER 
IMMEDIATELY 

‘OR SEND HANDY 
ORDER FORM 


20 ROCKEFELLER PLAZA FELD BLDG. ass mune 
OW YOU 28 ‘GHEASO 3” SAN FRANCSCO 4 
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You'll see when you give I. C. 


Incomparable Christmas spirit, with many a ‘“dear” 
gathering ‘round . .. that’s the heart-warming holi- 
day (or any day) result from a pipeful of /rish 
Castle Pipe Mixiure. What “aroma appeal.” and no 
wonder! Willoughby Taylor master-blended 8 of 
the world's finest tobaccos . ... top Turkish, virile 
Virginias, luscious Latakia, piquant Louisiana 
Perique, mild White Burley. You'll see that 1.C. is 
the perfect smoke. tie perfect gift! 


CHRISTMAS SP 
For 0 limited time (and only if your dealer is out of 
stock) we'll send you @ half-pound humidor of Irish 
Castle Pipe Mixture for only $1.10. Moi! coupon with 
cosh or check to Penn Tobacco Co., Dept. PD 
Wilkes Barre, Po. 


Nome. 
Address. 


Coming Next Month 


TEN MILLION PASSENGERS A DAY are 
said to travel on elevators in New York City 
alone. The accident rate for the whole country 
is almost unbelievably low. Good news—but 
why? This illuminating article gives the an- 
swers and tells a whale of an interesting story 
of the elevator’s development during the last 
20 centuries. The story and pictures will give a 
lift to your respect for the usually taken-for- 
granted elevator. 


SCRUBWOMEN OF THE FLEET is what 
they call the minesweepers that are cleaning up 
the dangerous dirt that still menaces ships at 
sea, The over-all job may take two or even 
three years—a scientific but dangerous task 
that is being adequately handled. You may 
read how it's done—excitingly pictured. 


THOMAS JEFFERSON, INVENTOR. The 
third president of the United States, author of 
the Declaration of Independence, could also 
have qualified for the editorship of Poputar 
Sctence MontHiy. He was alert to what wi 
going on in scientific development. He was 
even better than that: he invented a lot of 
things that are still used in our everyday life, 
Read about them in Gold Sanders’ revealing 
article, and see them pictured in glowing colors. 


TOO MANY COLLISIONS were occurring 
between Naval and Merchant Marine vessels. 
There were nearly 13,000 of them during World 
War II. But a young lieutenant commander 
named Davis Newton Lott devised a system of 
training for officers that came pretty close to 
eliminating the evil. It was a combination of 
science and common sense. Through the text 
and pictures, you can read and see how it worked, 


A HOME-BUILT ICEBOAT FOR BOYS is 
fully described, diagramed, and pictured in 
an article that will send many a young man 
rushing to his workbench. The craft has speed 
enough to satisfy the youngsters of this swift 
i is easily handled by even very 
The designer's six-year-old son 
sailed the boat successfully all one winter. 


THRILLING, TERRIFIC EFFECTS can be 
obtained from the cigar-box Tesla coil you can 
make with a few familiar radio parts. This 
spectacularly illustrated article tells how to 
make and demonstrate the apparatus for step- 
ping up an ordinary alternating current to al- 
most fantastic high-frequency voltages. The 
effects, as pictured, are astounding. 
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TODAY'S 1.C.S. STUDENT 
1S TOMORROW'S LEADER! 


never truer than t 


© The Future belongs 
to the Trained Ment 


ACT NOW TO 


JOIN THEM ( 
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‘Thousands of America’s business and industrial leaders 
began their climb to success by mailing this coupon! 
INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7643-L, SCRANTON 9, PENNA, 
Please send me complete information on the following subjects: 


‘(Write above, the subject In which you are Intorested.) 


Name Ase 


AM, to__P.M, 
Discount te Discharged Veterans: Special Taition Rates for 
‘Members of the Armed Forces, 


fz 


-<-------4 


ee 


3. CREATIVE 
17. A SMALL BUSINESS . MECHANICAL 
Or YOUR OWN uanoicrarts | ® 3000 movements 


With Capital investment From $100 10 $2,000 
By Horold S. Kohm 


9. HOW TO UNDERSTAND 


J. URANIUM AND ATOMIC 
POWER 


16. FUNDAMENTALS OF 
ELECTRONICS AND ITS 


19. BASIC LABORATORY 
PRACTICE 


G. ENGINEERING INSPECTION 
PRACTICE 
by A.T. King 


KNICKERBOCKER PUB. CO., Dept. A-103 
120 Greenwich St., New York 6, N.Y. 12345 


ESULdCG "ay retwte hear witmia Saas se Mg yg 9 9g 


Payment enctoned 10 Send €.0.0. plus postage 


11213 1415, 


KNICKERBOCKER PUB. CO., Dept. A-103 1617 1819 20 


120 Greenwich St., New York 6, N. Y. 
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“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. “What have they 
got” that you haven’t? 

Verylittle, probably. Inmost 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 
profitable knowledge and ability—that same 
confidence and aggressiveness—if you are will- 
ing to pay the price in earnest, necessary study. 
For LaSalle has spent 37 years developing, 
testing and proving, with over a million student 
members, spare-time success training in certain 
specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 

You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing 
to study seriously. And soon after you start 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success—more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing Pee to real success for scores of thousands 


LASALLE Extension University 
74 Correspondence Institution 


Dept. 1283-8 + 417 S. Dearborn + Chicago 5, lll, 


want to know how LaSalle can help me win success 
in the field I have checked below. Please send me 
your fee 48-page booklet about that field and your 
‘success training in 

D Accountancy ‘DSalermanship 
DBookkeeping DEMtective Speaking 
DGP.A. Coaching _ Executive Management 
(Business English 

OLaw: LL.B. degree 

(OForemanship 


can be for you. 
EXTENSION UNIVERSITY 


LASALL 74 Correspondence Institution 
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You build this A. M. siG- 
NAL GENERATOR "to get 
Pro- 
vides amplitude - modu- 
lated signals for test and 
experiment purposes. 


RADIO. SERVICING | pay 
many good mune} 

fulltime work. Man; 
others make $5, $104 
week EXTRA fixing 
Radios in spare time. 


BE A SUCCESS IN RADIO 
1 Will Train You at Home 


soe «|C @ practical way to learn 


Our Itt Yeor of Training Radio at home in spare time—to 

Men for Svecen in Rod'© train for a good Radio job, or to 
start your own spare time or full 
time Radio Service Business! 


You get Radio EXPERIENCE building 
real Radio Circuits with kits of standard 
parts I send, You get solid KNOWLEDGE 
of Radio, Television, Electronic funda- 
mentals from my easy-to-grasp lessons. 
You follow the same "50-50" method that 
helped hundreds of beginners make $5, $10 
EXTRA a week in spare time while learn- 
ing. . . and prepared them for full time 
Radio jobs at good pay. 


Future for Trained Men Is Bright 
in Redio, Television, Electronics 


The Radio Repair business is booming 
NOW. There is good money fixing Radios 
in your spare time or own full time busi- 
ness. And trained Radio Technicians also 
find wide-open opportunities in Police, 
Aviation and Marine Radio, in Broadcast- 
ing, Radio Manufacturing, Public Address 
work, ete. Think of the boom coming 
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—use it for ‘Radio work 
on neighborhood Radios to ‘pick 
up spare time money! 


now that new Radios can be made! And 
think of even greater opportunities when 
Television, and Blectronics are available 
to the public! Get into Radio NOW. 


Many Beginners Soon Make $5, $10 
@ Week EXTRA In Spare Time 


The day you enroll I start sending 
EXTRA, MONEY JOB SHEETS to help 
you make EXTRA money fixing Radios 
in spare time while learning. You LEARN 
Radio principles from my easy-to-grasp 
Lessons—PRACTICE what you learn by 
building real Radio Circuits with the six 
kits of Radio parts I send—USE your 
knowledge to make EXTRA money while 
getting ready for a good full time Radio job. 


My Radio Course Includes 
TELEVISION * ELECTRONICS 
FREQUENCY MODULATION 


Find Out What N. R. I. Can Do for YOU 


MAIL COUPON for FREE 64-page book. 
It's packed with facts about opportunities 
the details about my Course. 
from men I trained, telling 
what they are doing, earning. Just MAIL 
COUPON in an envelope or paste it on a 
penny postal. 
4. E. SMITH, President, Dept. 5NP3, National Rodio 
Institute, Ploneer Home Study Radio School, Wash- 
ington 9, D. C. 
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‘You build this 
SUPERHETERODYNE 
GiReUIT that brings 

in local and 


Sample Lesson 
64 Page Book 


BOTH FREE 


GET BOTH Suivi ison 


(MR. 4. E. SMITH, President, Dept. SNPS 
NATIONAL RADIO INSTITUTE, Washington 9, D. €. 
Mail me FREE, without obligation, Sample L 
and 61-page book, "Win Rich Kewards in Radi 
(No salesman will call. Please write plainly.) 


You Can Influence Others 
With Your Thinking! 


RY IT SOME TIME. Concentrate intently upon an- 

other person seated in a room with you, without his 
noticing it. Observe him gradually become restless and 
finally tum nd look in your direction. Stmple~yet it ts 
8 porttive demonstration that thought generates mental 
energy which can be projected from your mind to the 
consciousness of another. Do you realize how much of 
your success and happiness in life depend upon your 
influencing others? Is it not important to you to have 
others understand your point of view=to be receptive to 
your proposals? 


Demonstrable Facts 


How many times have you wished there were some way 
you could impress another favorably—get across to him 
or her your ideas? That thoughts can be transmitted, 
received, and understood by others is now scientifically 
demonstrable. ‘The tales of miraculous accomplishments 
of mind by the ancients are now known to be fact—not 
fable, The method whereby these things can be inten- 
tionally, not accidentally, accomplished has been a secret 
long cherished by the Rosicrucians—one of the schools of 
ancient wisdom existing throughout the world. To thow- 
sands everywhere, for centuries, the Rosicrucians have 


privately taught this nearly-lost ast of the pmetical use 
of mind power. 


This Free Book Points Out the Way 


‘The Rosicracians (not a religiocs organtsation) invite 
you to explore the powers of your mind. "Thetr senalble 
legle segguticos have caused intelligent mon and women 
ime one brights of ashen. ey wil show 
jou how to wee your natural forces and talonla to do 
things you now tisk wre beyood your ability. Use the 

below and send for a copy of the fascinating 
pel on oak Book, “The Mastery of Life.” which explains 
Low you mey secaive this uniegus wlodoma Gnd benalt by 

fis application to your daly allars 


The ROSICRUCIANS 


(AMORC) 


‘The Rosicrucians, AMORC, 


indly send me a free copy of the book, “The 
Mastery of Life.” [am interested in learning how 


T may receive instructions about the full use of my 
natural powers. 


Nam 
OO 
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The97 Poun 
Weakling 


—Who became “The World’s 
Most Perfectly Developed Man” 


“ll prove that YOU, too, 
can be a NEW MAN!” 


Coasts little 


KNOW. myself, what it means to have the kind of 
if body that people pity! Of course, you wouldn't know 
it to look at me now, but I was once a skinny weakling 
who weighed only 97 pounds! T was ashamed to strip for 
sports or undress for a swim. I was such @ poor specimen 
of physical development that I was constantly self-con- 
scious and embarrassed. And I felt only HALF-ALIV! 
‘Then I discovered “Dynamic Tension.” It gave me a 
body that won for me the title “World's Most Perfectly 
Developed Man.” 

When I say I can make you over into a man of giant 
power and energy. T know what I'm talking about. I've 
seen my new system, “Dynamic Tension,” transform bun- 
dreds of weak, puny men into Atlas Champions 


Only 15 Minutes a Day 


Do you want big. broad shoulders—a fine, powerful chest 
—biceps like steel—arms and legs rippling with muscular 
strength—a stomach ridged with bands of sinewy muscle 

build you can he proud of? ‘Then just give me the 
to prove that “Dynamic Tension” is what 


“and,” or “maybes.” Just tell me where you 
want handsome, powerful muscles, Are you fat and flabb 
Or skinny and gawky? Are you short-winded, pepl 
Do you hold back and let others walk off with the prettiest 
gurls, best jobs, etc? Then write for details about “Dynamic 
Tension” and learn how T can make you a healthy, con- 
fident, powerful HE-MAN 
“Dynamic Tension” is an entirely NATURAL method. r = 

Only 15 minutes of your spare time d enough to show ; CHARLES ATLAS 


ing results—and it’s actually mic Tension” Devt. 222) 
soaniog rons and it’s actually fun! “Dynamic T Tan Wack asrd sense 


New York 10, N.Y. 
Send for FREE BOOK Lpynamic ‘Tension will ‘help: make. a, New 
att of Sfe—give mea healthy. husky. bod 


id big muscular development. Send me yo 
ree book, “Everlasting Health and Strength.’ 


Mail the coupon right now for full details and Til 
you my illustrated book. “Everlasting Health and Stre: 
Tells all about my "Dynamic Tension” 

method. Shows actual photos of men I've Nai 


(Pease print oF we 


your copy tods Address. pats 


me personally 
Dept. 112, 115 East 23rd St, New bere 
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w i YOUR HOW TO SUCCEED..RADIO 


ARADIO SERVICE A GOOD JOB IN RADIOS RADIO-ELECTRONIC 
3 ‘OWN TELEVISION BROADCASTING SERVICE ENGINEER 


NOW! YOU CAN PREPARE AT HOME IN SPARE TIME 
FOR AMAZING OPPORTUNITIES AHEAD IN 


RADIO + ELECTRONICS « TELEVISION 


ofter,{ make you here Ja the master, my entire cours Ip 
‘Toporteai ietime es your Nth Set meres In 


for practical 


LEARNING 


SPRAYBERRY TRAINING GIVES YOU BOTH 
TECHNICAL KNOWLEDGE—SKILLED HANDS 
=, 


fof, manutactured Test 
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INVENTORS 


NOW 1s tHe time to 


PATENT anp SELL your INVENTION REE 
Now, more than ever before, is the right time to patent your invention, Why? BO OK 


Because manufacturers everywhere presently engaged in war production 
‘are looking ahead to the future by buying up patent rights now, #0 they will 
have new and attractive items to make and sell for civilian consumption as- 
‘200n as the war is over: This is what happened during and after the last war. 
Hence, the smart thing for you to do is to look abead to the future too. 
Protect your invention and yourself by applying for a patest now. 


“PATENT GUIDE” EXPLAINS WHAT TO DO 


Our "Patent Guide for the Inventor” answers many important questions 
concerning Patents that inventors constantly ask. It tels what facts, de- 
tall, drawings, aketches, ete. are necessary to apply for m Patent; bow 
to protat aut lavention through dated and witneaed dialoare; ow 
todo this AT ONCE to eafeguard your righta; how Patent Office Records 
tan be checked to determine whether the invention fe probably patent- 
able before fllng feos need be. paid: discusses costs involved ‘and 

cuca way thee can bo aidan th application progreue. it als 
Row some iaventors secured nancial backing; how many simple ine 
ventions have proved lasge commercial successes: bow Patents covering 
Improvements slso ean be profitably utilised and marketed; tel count: 
Jes other facta of interest, 


WHY YOU NEED EXPERT. ASSISTANCE 


‘The Patent Laws were enacted for your benefit—to give you protec: 
tion for the features of your invention which are Patentable. But these 
features must bo legally and concisely set forth in the form of “claims.” 
‘This phase of the procedure is so complex that the Patent Office ade 
vvisea tho Inventor to engage a competent Registered Patent Attorney. 
‘We maintain a large statl—oarefully trained registered patent attorneys 
‘expert draftamen—experienced searchere—to serve you. We have 
tbean serving inventors for more than 20 years, 


TAKE FIRST STEP NOW 


With the Patent Guide you will receive also Free a “Record 

of Invention” form which will enable you at once to establish 

the date of your invention, before you file your Patent applica- 

tion, This step costa you nothing yet may be vital to your eue- 

‘cess. Remember —in Patent Matters, ACTION is IMPOR- 

TANT, Delay can be costly. Mail the coupon in an envelope 
! 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON | 
Registered Patent Attorneys before the United States Patent Office 
52-M Adams Building, Washington 4, D. C. 


oF paste it of a penny postcard NO" 


CLARENCE A. O'BRIEN & HARVEY B. JACOBSON 


| 

| 
“Worthy of your Teast” 
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That Helicopter Book 
Is Still Hovering 


‘More than a year ago you ran a story on 
helicopters by Devon Francis, The statement 
was made that Mr. Francis had written a 
book on the subject. Please tell me if the 
book has been published, and where I can 
get it—E. B, B, Austin, Tex. 


Staff writer Francis tells us that, owing to 
the recent paper shortage, he has had to deal 
off the bottom of the deck on the helicopter 
book. It is now scheduled for publication 
next spring by Coward-McCann, Inc., New 
York. Meanwhile Francis has just had an- 
other book published—“Aviation: What 
Everyone Should Know.” It is issued by 
Bobvs-Merrill. Most bookstores have it.—Ed. 


Jitterbug Mice Are Now Admitted 
to Scientific Consideration 


How MANy readers know that the word 
“jittery” has made its debut in the strato- 
sphere of scientific and technical language? 
Looking over my copy of The Journal of 
Heredity (Special 


Jax-Mouse Issue) for 
September 1945, my 
startled eye fell upon 
the title “Linkage of 
Jittery and Waltzing 
in the Mouse.” From 
opening para- 


the 


tery is a new reces- 
sive juvenile lethal 
mutation in the 
mouse characterized 
by muscular inco-ordination and tetany.” 
The article also warns me against confusing 
jittery mice with pirouetting mice and with 
‘waltzing mice. There's no danger; I keep a 
cat—P. 8. T., Bloomfleld, N. J. 


How to Save Face (and Hands) 
in Soldering Gasoline Tanks 

‘Your article about a gas-stove steamer in 
a recent issue brings to mind a trick of 
welding or soldering tanks that have held 


inflammable liquids. You fill the tank with 
water and, while it is full, stick a candle on 
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something that will float, put it in the open- 
ing, and light the candle. Then drain the 
tank, leaving the candle burning. When the 
water is all out, go ahead with the welding 
or soldering without fear of losing life or 
limb.—E. E. 8, Tinian, Marianas Islands. 


Here Are Some Uses 
for Milk-Bottle Wire 


I wave been saving the pliable wire that 
fastens the outer paper caps on our milk 
bottles and find that it's good for hanging 
pictures and Christmas-tree ornaments, 
mending torn places in screens, and fasten- 
ing beanpoles to the supporting wire. You 
can also use it for stringing and grading but- 
tons according to size, type, and color, A 
fisherman can find his hooks quickly and 
easily if they are strung on this wire ac- 
cording to size, and 
hung over the edge of 


the tackle box. It is 
good for stringing % = 
washers and taps for (a 
hanging on nail ras 
above the workbench. v 


‘Then you can take a 
wire coat hanger, bend 
it in whatever shape 
you wish, pad it with 
newspaper, and cover 
with green tissue or 
florists’ paper as a 
base for fastening on flowers with these 
short wires. T have no doubt that many other 
uses abound.—F. B. L., Knoxville, Tenn. 


Gap in Red Line Means 
Lost or Borrowed Copy 


Herz is my subscription to Popular Science 
for another two years. I note with interest 
the improvements made from time to time 
in the make-up—such as the red line on the 
back.—R. H. F., Montclair, N. J. 


The reason for that %-inch red stripe that 
slants across the spine of the magazine may 
not be apparent to new readers. When back 
numbers are arranged in proper sequence on 
a shelf, the stripes form an unbroken diago- 
nal line. Any breaks will show where copies 
are missing—EA. 


“Horsepower” Defender 
Kicks Back at Critic 


Ix one of your recent issues, W. B. R. 
stated his opinion that “horsepower” should 
be abandoned for a modern term because 
the age of the horse is past. The term was 
devised by the scientist James Watt to indi- 
cate the rate at which work is done when 
‘550 pounds are raised one foot; this was con- 
sidered approximately the work a horse could 
do. Just what would be the point in aban- 
doning this term, with its definition, for a 
new one that couldn't possibly be any sim- 
pler?—J. D. MeT., Noel, Mo. 
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7éo FREE BOOK (4. 


TO PROTECT THEIR 


INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
‘The opportunity for quick money is enticing. Sales sources 
are many if your invention has merit. But, be sure—before 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protec- 
tion, The first step toward inventive success always is— 
and always has been—the application for a U. S. Patent 
There is no other way to protect your invention in 
accordance with the laws of this country. 


¢ ng gil inventors, who. fay lay calm to 
Your en Tate, “Dont delay sane inate in Vong thy ine 
ortant step. Your whole future may depend upon ih” Sail the 
foupon for’ our FREE Invention Record Blank and New FREE 
Book Today? 


HOW WE SERVE YOU AS REGISTERED 
PATENT ATTORNEYS The U. S. Patent Office 
Pe aM tall toy tL Mons 
Any rte ete te Roget Rte Mer 
bn the remeration oy he burs Apolo, Wes hovers 
RTE ee tennessee esas oe ye al 
Wether Bo fetal ade Vet est 
a a = 


Mail the coupon today for our new FREE Book, “How 
to Protect, Finance and Sell Your Invention,” and our 
FREE. Invention Record Form—maybe this step wil 

we the way. to future security for you and your 
family. Act Today! 


‘We paint no glowing road to fortune—but if you he 
on invention... . if it serves a definite mew need . 
ifthe public accepts it we can tll 30a it may provide 
the security and benefits you are secking. 


MeMORROW & BERMAN 
Patent Attorneys 
142-G Allantic Building 
Washington 4, D. C. 

DECEMBER, 1945 


Invention Record 
Know How Successful 


Inventors Protect ond 
Sell Their Inventions 


important 

How to know if there Is a prior U. S. patent 
‘on your invention. 

How to save steps in oe 

How we prepare you 


fon for presen- 
Yation fo the Patent 
How you ‘may. pa 


wwement on 
something In use now. 


How to obtain funds Yo patent and pro TA 
4 


tent action. 


mote your Invention. 


‘Next time you say... “filler up” tell your 
gas station attendant to add Pyroil to 
clean your motor and keep it clean... 
to provide a clinging surface of lubrica- 
tion to your cylinder walls . . . to provide 
easy winter starting. Two ounces of 
Pyroil A in your gas tank for each 5 gal- 
lons of gasoline . .. two ounces of Pyroil 
B for each quart of oil in your crankcase 
does it, 


Monvtactured and Guaranteed by Pyroil Com- 

ny, W. V. Kidder, Founder, 102 Main Street, 
La Crosse, Wisconsin. 

PYROIL COMPANY 


102 Main Street, La Crosse, Wisconsin 


I want my car to last and run properly. Please tell me 
ore abou. Pyroll and how it can actompitsh this for mr 


Name .. 


Address 


City or Town. 


Jerry, the talking 
dog is on tour enter- 
taining hospitalized 
veterans, by courtesy 
of the PY ROIL Com- 
pany. 
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Be It Ever So Quonset, 
There’s No Place Like Home 


Your fine article 
low You Can Use 
Surplus War Mate- 
rial” in a recent is- 
sue of your magazine 
leaves but one ques- 
tion in the mind of 
this foot-weary and 
mentally exhausted 
house hunter. Where 
can Quonset huts be 
bought? Perhaps 
some data on con- 
verting one of them 
to family use to relieve the critical housing 
shortage would be worthy of some space in 
P.SM.—T. E. M, Canton, N. ¥. 


How Can You Ease a Young Boy 
into Mechanical Problems? 


I nave a son eight years old. He seems to 
have a mechanical bent, and I want to en- 
courage it in every possible way. But the 
dickens of it is that I don't know enough to 
do anything for him except discourage such 
ambitious projects as making an automobile 
by fitting an old motorcycle engine to his 
express wagon. What I would like is sug- 
gestions for training this kid along mechani- 
cal lines. I'd like something that is even 
simple enough for me. Then together we can 
make a contrivance that actually works, 
thereby accentuating the positive and elimi- 
nating the negative—F, X. J., Los Angeles, 
Calif. 


Fluorescent Tubes May Be Down 
but Theyre Never Out 


Burweo-ovr fluorescent tubes can still be 
used. You can take a neon-sign transformer 
and connect it to several of these tubes in 
series. The tubes will light, but not quite to 
their full brilliance—J. C., Euclid, Ohio. 


Fuvorrscent light tubes that are burned 
out make very attractive and substantial 
towel racks. You simply use metal brackets 
at the ends. These have holes to fit the pins 
at the ends of the tube, and they are screwed 
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AUDELS AUTOMOBILE GUIDE. 
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me fully’ illustrated. 8 
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AUDELS DIESEL ENGINE MANUAL $2 


‘A: practical, concise treatine wilt questions and anewers oa the 
thetry qpetation and. maintenance ot modern diesel grgines in~ 
sltne General ao Diesel “381 poses, fully tus, 


iy broeht out, Cais 
AUPELS, WIRING, DIAGRAMS, 
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AUDE S SHEETMETAL 
HANDY BOOK. 
it acts Bure, paloers in everyday language. Ke. hades. 


AUDELS SH cate 
peek 


PATTERN 


AUDELS 


Riu LUMBERS & STEAMPITTERS 


—4 Vols. 


Fneyelovedt 
fh Lasoutr1 800 
Face, Ful uy feference 
Eran Con sheet metal work 
Cutting, Pattern cae ‘& Shop Procedure, 
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ape aril 
‘hy cea bes 


ey HSH Reh echawes $2 
a 


Paeehic ry 


Srodstatoae sRiceaft a Marine Wad. For radig 
goeineers fer earn. 173, pagen. 400 illustrations & 
Diugrame. Protos. Meview Questions & Answers, Refereoce Index. 
‘Autheatie, elear, concise. 


AUDELS ELECTRONIC DEVICES. . 


What Yoo Want fo Know About Plectrie Evw: Bat 
\Grers pineceleci elie their apie anpiibe, 

reauencieay ‘ons 
fairing diagrams, ete 


AUDELS WELDERS GUIDE. 


‘A concise, practical text on operation & maintcni 
inarhines ‘for al mechanies, Over 400 paces, lilustrated. Covers afl 
Ietbods of electric snd aestylene Welding iseluding sirplane work. 


AUDEL, Publishers, 49 W.23 St. N.¥.10 
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AN AUDEL GUIDE IS A GOOD FRIEND! 


Use the broins and experience of others in these Guides of the 
Trodes. Save time and money with right methods, short cuts, 
labor saving ideas. CHECK NOW! You con lock over any Audel 
in your home, Stort the Easy Payments if satisfied. 


ewes CUT HEREse eee 


IMAIL ORDER 


1 Siuzo. AUDEL & CO.,49 W. 23 St.,New York 10, N.Y. 
Please mail me for 7 days’ free examination the books 
[ marked (X) below. I agree to mail $1 in 7 days on each 
book or set ordered, and to further mail $La month on each 
Pook or set ordered until have paid purchase price, 

I _1f 1am not satisfied with Guides I will return them. 
“Audels REFRIGERATION & Air Conditioning Guide . 
‘Audels POWER PLANT ENGINEERS GUIDE 
‘Aueste iAudels PUMPS, HYDRAULICS & AIR ‘Compnessons 


‘Audels BLUE PRINT READ! 
Audels SHEET METAL WORKERS Han: 
CAudels SHEET METAL PATTERN LAYO 

iAudels AIRCRAFT WORK’ 


‘Audels MATH! 


ae 


INEERS EXAMI 
INATIONS 


PPpPyereye® ppp: 


‘cui 
ftw evecratc Lier 
‘Vols. 1, Ml, Iti, IV, V, Vi, Vil, VI 


Vemptoved by. 


19 


-WEAREVER. 


Wearever Pace: 
maker set in fine 
Bilt box, $3.75 


STAND-OUT 


in 3 new ways 


1, NEW VALUE: 14 Karat Gold point; 
larger ink capacity; “C-Flow” feed; 
telescope-precision construction. 

2. NEW“WRITE-ABILITY": Finest,smoothest- 
writing pen ever made by America's 
Largest Fountain Pen Manufacturer. 
3. NEW BEAUTY: Advance, fit-the-hand 
design, interpreted in distinctive pearly 
stripes. In maroon, golden brown, green 
and black; with matching pencil. Made 
by David Kahn, Inc, North Bergen, 
N, J. (Established 1896) _ 

Other famens WEAREVER selections: DeLuxe 
Pen $1.00, et $1.90: Zenith Pen $1.95, xt $2.75. 

WEAREVER Refill Lede 


} By Americas Largest : 


Raton fn Monge 
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Idea for Speeding Service 
at Soda Fountains 


I wave been in many soda fountains and 
other places that serve ice cream. I have ob- 
served that when you order an ice-cream 
cone or sundae, the clerk almost always has 
to lift two or three lids on the fountain 
freezer before locating the right compart- 
ment. Why don’t manufacturers make these 
freezers with the lids of heavy transparent 
plastic and have a cold light inside the 
freezer so that the time wasted looking for 
the right flavor could be eliminated by 
merely glancing through the top?—W. G. E., 
Charlevoix, Mich. 


Might Be Used for Loading 
Pugilists’ BX-ing Gloves 


I ast an apprentice electrician, and T'd like 
to know what can be done with those knock- 
out slugs from electrical boxes besides selling 
them for scrap or shoring up wobbly furni- 
ture-—W. H. R., Los Angeles, Calif, 


She Advises Feminine Touch 
in Table of Contents 


May I suggest a more detailed table of 
contents for your magazine? It would be 
helpful if the following features were grouped 
under the heading “Of Interest to Women": 
New Ideas from the Inventors, What's New 
in Modern Living, For Home Owners, and 
the Shipshape Home.—L. L, Salem, Ohio, 


How to Signal Mail 
for Special Attention 


‘May I suggest an idea that would be use- 
ful to everybody? When you receive a black- 
bordered letter, you know at first sight it is 
bad news. Why not 

have red-bordered en- 
velopes and use the 
same principle for ur 


gent letters?—R. L. S., 
Jadotville, Belgian 
Congo. 


The only reason we 
can think of is that 
the bill collectors 
would grab the idea 
as sure as shooting. 
—Ea. 
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what will )()// 


be doing one 


year from /())/ 


‘YOU'RE too smart to stay in the same old job rut! You 
know that you have one life—that’s all. So you've thought 
about doing something that would advance you in your 
work, increase your income. 

The time to get started is now. And you can take the 
first step toward Personal Success this very minute! Just 
look over the coupon below and mark the I. C.S. Course 
in your field of interest. Then mail it — today! 

We'll send you complete information on the Inter- 
national Correspondence Schools, and how they can 
give you the sound, practical training you need to get 
ahead faster. Cost is low, texts are easy to understand, 
and every student gets personal service. The time to 
“take steps” is RIGHT NOW! 


BOX 7641-L, SCRANTON 9, PENNA, 


1» please send me full particulars about the course Before which I have marked X: 


ieee 
li 
TBD, 


Secturaland Mining Gouraee 
QO Architertaral Drafune 


Biginera 


GBurveying aod Aiapoise 


Namen 


Teste Deienng 
‘haa 
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how original or practical your invention may be, the com- 
NO MATTER HOW GOOD .. « irri value of your patent protecting that invention de= 
ends almost entirely upon the careful, capable preparation of specifications and strong claims ‘covering It, 
‘You assume a risk if you entrust your patent application to anyone who is not thoroughly experienced and 
entirely familiar with all intricate phases of patent procedure, 


‘SEND AT ONCE FOR THESE BOOKS ... THEY'RE FREE 
ere ‘are two plainly written ‘which this. thor- 

oughly experienced, dep will be giad to 
y fia ‘you, 


GET THE COUPON INTO THE MAIL AT ONCE. 
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a Victor J, Evans & Co. has helped and wisely advised individual in- 
HERE'S EXPERIENCE « « « victors for almost bait a century. Our staf is made up of spec 


and presentation of patent drawings. 3} 


. men who are intimately familiar with patent application procedure, They are skilled in the prepa 
fications and claims, Their knowledge will save you time, trouble and 


money. Their object is to secure for Evans clients the strongest possible patents which their inventions warrant, 


READ THESE QUOTATIONS FROM TYPICAL 
LETTERS DRAWN FROM OUR FILES* 
ieee gan 

sertalnly rete servicer 
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PRESENT DEMAND FOR NEW PRODUCTS 
a Golden Opportunity FOR INVENTORS 


‘Today, the opportunities for inventors are almost unlimited, Manu- 
fncturers everywhere are crying for new, practical ideas and im- 
provements on products and processes of manufacturing. But—to 
be in the best position to talk to manufacturers you should file 
your application for a patent FIRST .. . manufacturers prefer it 
that way. You should act quickly. Remember . . . your patent will 
give you 17 years “exclusive right to make, usd and sell.” 


Evans ¢.Co. 


Registered Patent Attorney 
SaaS ait orc muersammeen so 
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REFRIGERATION 
AIR CONDITIONING 


Air Conditioning 


Before the Expected 
EXPANSION Begins 
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install and service Air Conditioning and 
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FACTS RIGHT Now! | 
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UTILITIES ENGINEERING INSTITUTE 
41344 W. Belden Avenue, Dept, 3128, Chicage 14, 


hould I say offer? 
broffer? tender? present? 
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EXACT WORD 


for your exact shade of meaning! 


THE MERRIAM-WEBSTER 
BOOK OF SYNONYMS 


‘An Entirely New Work by the Famous Editorial Staff of 
Webster's New International Dictionary, Second Edition 


LARIFIES the distinctions 
between Synonyms, giving 
their Antonyms and Analogous 
‘and Contrasted Words, ex- 
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thades of meaning, 
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sential teal or writers 
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‘every entry. Webster's Dic~ 
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womb index. $4.00.At your 
bockdeoler’s or from the 
publishers 
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582 Federal Street Springfield 2, Maser 
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AUTO REPAIR JOB 


Can Be'Duck Soup For You! 


© “MoToR’s New AUTO REPAIR MANUAL 
Shows You How to Service and Repair 
ANY Part of ANY Cai 


NOW zouyean “zolith off the from 189 Offelel Factory Shop 
HARDEST jobs the EASI- Manuals, covering every make 
EST way! MoToR's AUTO RE- car built since 1935! 

PAIR MANUAL is ready to Easy to use, too! Quick-in- 
how you how to repair any- dex lends you to right page in 
thing from carburetor to rear jiffy! Just follow simple in- 
end=with the leaat possible structions step-by-step. 


Siidant of time and efor! Prev Cees deb on Bieey Car 
Suppose plain-talking ear ene SEE WOW MUCH YOU GET! J ics Sy at tince 1908 

anREeee Pieteamstpleny | 704 pages S3ixl1 Inches, Built Since 1935! 
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Published by MoTor, The 
Leading Autom 


ae ae area ae a 


Print Name —____ Ane. 


Print Address 


eu. Zone No. 
———— i'snx) —— 


(check ho Rafe 7-day return refund brivilere 
high standardsf repair work. ce OSS SL ERED EN AO Ss 


DECEMBER, 1945 25 


Vital INCHES of 
DYNAMIC MUSCLE 


WORLD'S GREATEST 
BODY BUILDER 


«OR IT WON'T COST YOU A CENT! 


GIVE ME 10 MINUTES A DAY! 
'l Show You My Secrets Of Body Building 


BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON NOW 


+ 81 O Molding mignty Lees 256 


eee 
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‘Whether you are interested in photography for fun 
or as a sound present and future career—get the 
facts as to how N. Y. I. can qualify you for succes 

Home study or resident training. Start now, Indi- 
vidual instruction by experts. Free book gives 
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AT HOME 


* Good portrait painters who can 
PRODUCE LIKENESSES earn big 
money. Prices today are high; sales 
made before painting begins. We 
teach students to paint true like- 
nesses, Write for free booklet. 


BH 
STUART STUDIOS, ">" #0i7,22%% 


Please send me free book and outline of lessons. 


tate. 


“THAT NEW MAN 
CERTAINLY ‘CATCHES 
ON’ QUICKLY!” 


‘Britian resident 


BOX 7642-L, SCRANTON 9, PENNA. 
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EMPLOYERS are quick to notice 
when a new employee “knows his 
business”—when he is obviously an 
IC. S.-trained man, who under- 
stands what makes the wheels go 
round! 


Such men get off to a good start 
—and are most likely to really "go 
places.” Would YOU like to become 
a trained man—in a few months 
time, at the cost of a few dollars a 
week? 

© Then mail this coupon, and learn 
how an I. C.S. Course in your line 
of work, studied at home in your 
spare time, can lay the foundation 
for a successful career! 


The worth of I.C.S. training is 
proved by 54 years of service to 
more than five million ambitious 
men—thousands of whom are today 
top-flight leaders in business and in- 
dustry! For complete information, 
mail this coupon today! 
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; SOuick, Practical 
ShopTraining 
+ to Help You— 


LEARN 
EITHER 


Get Out of the “ONE-OPERATION” JOB RUT! 


JOBS IN ELECTRICITY 


Coyne Electrical Course leads to jobs 
Motor 


‘Today's better jobs demand men who 
know, not just one branch of one line 


Lifetime Employment Service 
First we help you prepare for a good 
job and future, then assist you in get- 


such as" Armature Expert, 


of work, but the principles and meth- 
5 RANCHES, In other 

“ALL AROUND | KNOWL- 

‘This takes TRAINING, 


It you've missed such training by 
being in uniform or in war work, 
NOW'S THE TIME TO GET IT. Pre- 
pare in Chicago at COYNE. In amaz- 


ta 01 
in your chosen field of opportunity 
ELECTRICITY or RADIO. 
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Maintenance, 


a 
See my big FREE Blectrieal book 


JOBS IN RADIO-ELECTRONICS 
Coyne Radio-Electronics Course cov- 
ers branches such as Radio Manufac- 
turing, Public Address and Sound Sys- 
tems, Television, Frequency  Modwis- 
tlon (FM), and your own Radio Busi 
ness. Sce'my big FREE Radio book. 


ting located. "Many big firms give 
Coyne men preference—this will be 


service whenever you need it, without 
charge. 


Men with Physical Disabilities 
i 


jupon for information, 


great training Is alse available to you under G. 1. Bill of Rights. 
‘Check coupon if you want information 
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1. €. LEWIS, President Dept. 95-730 


COYNE ELECTRICAL SCHOOL 


500 S. Paulina Street, CHICAGO 12, ILLINOIS 
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in the POSTWAR World 
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ON FULL SIZE EQUIPMENT 
IN MY BIG CHICAGO SHOPS 


‘ow first et the basic principles, then 
ledge on real Electrical oF 
apparatis, You are shown 
do It yourself, Expert instruc 
in you. This way, 

A few short woeks 


Coyne-trained 


INDUSTRIAL ELECTRONICS and 
REFRIGERATION—with Either Course 


LECTRIC REFRIGERATION 
jon cost. 


wish, 
many’ pl 


You. Bend coupon for com- 
salesman will call. You are 
Don't delay. You need Coyne 


MAIL THIS COUPON TODA 


BS ae 
SoS ESA, a-tam, caeag 1 
Berd ioe ur BIG TREE BOOK ore eee eid 


tion” pan. 
) ELECTRICITY ( ) Bend special 
) RADIO-ELEC- T, "Bulletin 
‘TRONICS: (> Physical “disabuity 
NAME... 
ADDRESS... io 
erry... STATE... 


29 


pe I~ STATE ami 


Aeronautical Engineering; Bu 
ness Administration, Accountins 
Secretarial Science. Short Diploma, 
courses, (36 weeks) in Surveying, 
Drafting. VETERANS under the 
G.L. Bill or Public Law 16 can 
complete work here in shortest 
possible time. Special Prep. Dept, 
Also Refresher Courses, 62nd year. 
Tuition, living costs low. Enter 
Jan. March, June, Sept. Ci 


BESS Colleen venom, Rew ENGINEERING 


Med | DRAFTING zz 


latage2 y[esanoute renee 


0 NLY Other ages Sprig Supe 


in proportion reac 
“One Half Permanent Rate in effect 5" year 


2000) 


of Old Line Legal Reserve 


re ee 


MAKE MONEY CASTING «dhe 
*\ FREE FACTS SENT -- = 


Buy as little as $1500. of this solid protection 
{OF more—at proportionately low Fates. But 
buy your Postal Policy now! 

Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal- 
ing are passed on to policy holders. Current 
dividends 94%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$55,000,000.00 


to its Policy Holders and Benefi s. 

Postal issues all Standard Policies to men or 
women, from ages 10-60, at low cost. : | 

bop coupon today Cy snies oat aie Dotted baad 
Sli at Jour ape and other deals” Life Insurance % 
Be vial! | saz Wet EMAL, POTTERIES COMP AY ote 


LON eel 


Kemeing for merchat 


PLASTIC ARTS er uh 


Big Money for Workers 


In Home o or Shop 


= 

POSTAL LIFE INSURANCE COMPANY 
511 Fifth Ave., Dept. M-519 
New York 17, N.Y. 
me without obligation complete inform: 
tion about your low-cost Modified “4” Policy 
at my ace. 
Name 
Date of Birth. 


Occupation, 


UMationat School of Meat Cutting tnc-, Dept, 0-37, Toledo 4, 
30 POPULAR SCIENCE 


YOU CAN BUILD 
FASCINATING EXPERIMENTS. . 


At home—tn your spare time—you get real Rao experlence 
item tree taay"terhengenis Hoke part aed. | 

See Be ra tanh Sine » | VETERANS! 
lunmeceaaary mechanical work; the convenient 
temps av eet de of Gu guy ad 
Ftadio circuits that mm 


coating SHOP METHOD Radio 

mead. good ata inthe 

Jeetrie Fed Weite for DeForeat’t 

ACTOR POR YOU” ta haa pl 

many to ' be wurprised at the oppor. 

tunities ee Radio, Aviation Hadi, Brosdeast 

| Radio. « Profitable Businews ot Your Owa, Motion Picture 

J Sound Fazinment, Eectronice—plua the exciting future 
ponsitiitioe ahead of Television, Radar, ete 


re ‘You Get “ALL THREE” With DeFOREST'S 
Haag be | Yon och nt ray moors ears 
| mene ao Se a ee eta eh ames 
MOVIES! portunity Raeue af hao the “aae i ee 
‘Think of the pleasure, as well as & gent om, 
ou get from the use of thie Devine of 


ution Picture Projector ad exciting 
mori TRAINING FILMS. You 


TION IN MOTION PICTURE SOUND EQUIP. 
MENT, FM RADIO AND TELEVISION... 


Meri 

DeFORESTSS TRAINING, INC. Dept. PS-B12 
ye Yo get tie ie Kado home BSG Ns haband Aves Chinge 16 ions, 
Dt Oe = WITHOUT OBLIGATION—illustrated book, “VIC- 
DeFOREST'S. of Mail ‘how Home: 
poi ES 


DeFOREST’S 
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It's YOUR future—Matke the most of it! 


Start now to earn 
the bigger pay in 
electrical repair 


WAS there ever such an op- 
portunity to get started 
ind repalr—and at top-notch wages? 


‘trical library. You can tool 


THE LIBRARY OF ELECTRICAL 
MAINTENANCE AND REPAIR 
1s, 1724 iMustrations 
tackle any wiring or motor 
Job: "Five books show you HOW—to install all types of motor 
land generator units—to inspect and repair motor starters and 
nose motor and generator troubles—to fe~ 
‘old cores—DC and AC windings—to test 
‘Induction ‘motors. etc.. etc. One 
hooting charts that siiow quickly 
symptoms, causes, specific remedies, etc. 
Take the first step toward improving YOUR future— 
Mail this coupon TODAY 
[No money down—specil price—easy payments —PREE tral 


..to go to College? 
--0r to enter a Profession? 


hing, octal Werk. 
‘stometry, timbalming, 


or get an Office | Position? 


 Ubjects 
gables it Serive, Tow taiton, 
‘Chicago. eat. 807-—eadorsed by edues 
‘your high ‘school ‘education NOW. Write TODAY! 


i Many, Finish in 2 Years 
‘American School, Dept. #946, Drexel Ave. at SBth St, Chieago37 
ingitntemen Send me FREE information covering space tatn- 


B Brat" ane Beate 


FIX ANY RADIO 


qt LANDSCAPE 
GARDENING 


Prepare for the giant postwar home-bulldigg program. A 
thorough. Interesting constructive home training for those 
who wish to become LANDSCAPERS, DESIGNERS, GARDEN 


ERS, "etc. for profit or pleasure, Write today for FREE 
INFORMATION without obligation to 


Dot, P512, 758 Se. Brendwey, Los Angeles 14, Cal 


You prepare for the vast prenbities of taimorrow. Write fot 
‘Berfec eoskiet containing full lnformation! Do i right now! 


Interuainal Correspondence School, Bax TOOL, Seranten 8, Ps 


“CARTOONS! 


Sica eae one 
SeRRS Shoe are sQss 
ind ean tt ston fr res 
AYE BURNE SCHOOL. Dent Bor SBE, CLEVELAND, OMI0 

teing, tronics, Aviation, Marine 

eRe Rae ta asian 
esto 3,zenrecollgn ratte Sark petted Wotoeas Slee 
FESS a er ae 

‘echnical Institute. 


RADIO a aa 
lA 


“AMERICAN EXTENSION SCHOOL, 
opts so-s, Bae: micniganAver Cnieau Stott 
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Send for FREE Lesson 
and Prove to Yourself How 
Quick and Easy You Get 
Ahead in Radio by the NEW 


SHOP METHOD HOME TRAINING 


of This Great, Established Resident School 


Learn by Doing a ak 


Real Radio Equipment ‘ mwase > 


ished With Y« Cours 2 
: Bie BOOKS FREE! ! 


‘Shop Method Training Wins Good Jobs 


ents, have ees Test =e 
‘Feiniae Sead in Yoo! coupes tons 
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SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 
the “Fiz-it Man” 


ELL, I guess I'm the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, Washing machines, irons, fans, lamps, 
mangles, motors, etc. In fact, many of my cus- 
tomers call me their “electrical appliance doc- 
tor.” And, “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 

What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while, Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation seems to have adjusted itself for 
many repair parts have today the high priority 
rating of AA2. After all, we must provide for 
the health and well-being of our civilian popu- 
lation. 
The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. After the war, we're bound to 
see hundreds of new products on the market 
products that the average person never 
dreamt of. These new products and our old 
appliances are all going to need at some time 
or other “fixing.” Well, I'll still be the fellow to 
do it. The field open for appliance repairmen 
is unlimited. I don't worry at all about too 
much competition. 

If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” ADV. 
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BIG MONEY 
INDEPENDENCE 


4 PROFITABLE 
LIFETIME 
BUSINESS 
OF 
your own / 


PREPARE NOW FOR THE FUTURE 


If now in war work, start your home appliance repair business NOW in your 
Spare time and be ‘set with a business of your own when the war is over, 
fou don't need elaborate fixtures or expensive equipment to be a successful 
repairman, Operate from your garage, basement, vacant store, ete, Work 
as many hours as you wish—the home appliance repairman is his own boss, 
It is a profitable occupation for on many types of repairs it is not unusual for 
& repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
as long as electrical appliances are used. there will be a need for electrical 
appliance repairmen, 
If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL 
TEACH YOU, Age should be no barrier—nor should any minor physical 


= New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under- 
stand language and drawings how to make ech repair on refrigerators, 
vacuum cleaners. washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding, nickel plating, etc. Shows you 
how to build the power tools you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is 30 low 
that the savings on your own household appliance repairs will quickly pay 
for it, Act now! Mail the handy coupon below today. 


-————Read What Our Students Say About Course-———— 


I really believe your course The Course in Appliance I am a mechanic for the 
the best investment a me- Servicing arrived. a few 
chanically minded man can days ago. "Want to take 


fake—Claude E- Allen. In- out minutes of my 
‘dianapolis. Ind. Valuable ume to tet. you 
Ihave recelved your Course know that this is just 
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GET STARTED TODAY — MAIL THIS COUPON 


Please send me free illustrated literature about Amerton’s 
‘Growing Industry—ELECTRICAL APPLIANCE 
REPAIRING. 
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HOW YOU CAN BUILD A 
MIGHTY BODY 


Quickly! Easily! Pleasantly 
=in 10 minutes @ day in your own home 


“The World's greatest molder of men 


last reveals to 
you'in these five complete book-courses 


jive "$3 each) 


1, How YOU Can Build a Mighty ARM! 


2. How YOU Can Build 
ty CHEST! 


3. How You Can 


Build @ Mighty BACK! 


4. How YOU Can Build 


5. How YOU Can 
Build Mighty LEGSt 


Leg Course 


Last Chance! Get All 5 
Picture Courses for$]00 


‘BOOK WITH PHOTOS OF FAMOUS STRONG MEN 
MAIL COUPON WOW 


FREE 


‘courses for... 81 0) Molding Mighty Lege 23¢ 
Mienty Arm ae Om 
ny tack 28¢ 
than $1 sent C.o.0. 


YOUR FUTURE IN Edited by 


AVIATION fStso) 


sits Al Age of Tomorow is HERE - TODAY 
ROW! THIS 4s the 
of one of the world's 


to get in on ike ground 


YOUR FUTURE 
‘book that an- 
‘smart way. It's 


the jobs and how can you find 
IN AVIATION is the sensational 
swers these questions for ¥ 

the rood map to your future, 
Aight oriction experis — FOR YOU. MAINTENANCE 
AND REPAIR, TRAFFIC CONTROL AIRPORT OPER- 
ATION AND SERVICE ond DOZENS OF OTHER 
SprORTUNITIES — RICH FIELDS “ARE COVERED 

sting book. 

‘of YOUR FUTURE IN 
AVIATION and get storted on the highways to avio- 
tion success — NOW! 33.00 


PRENTICE MALL. INC. Dept. SA,_70 Fith Ave. MY. 11 


6 ‘catalog, “Bargains In Boo 
THE BOOK SUPPLY COMPANY, DEPT. 143 
564-566 West Monroe St. Chie: jt 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art 
‘ART INSTRUCTION, INC,, 12145 Art Instruction Bldg, Minneupotic, Mina. 
(Formerly Federal Schoots, I 


Aw el ti 8 He aa 8 


STUDY AT HOME 


ieee BAKING At Homey SEY 


Nearly epresdon-prost,, Thorough: basie home courre 
mind foundation. it you have aptitude, write for 
BOOKLET “Opportualtiesin Commer 


‘Ssiy isomer yustlng ‘protecsion that We 
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You'tt really enjoy learning plastics this new, inter- 
esting way! For you'll actually make beautiful,’ useful 
plastics articles during your home study training with 
Plastics Industries Technical Institute 


NOW'S YOUR OPPORTUNITY—Yes, the ex- 
Citing age of plastics is here! Demands of war have 
caused phenomenal growth in the plastics industry— 
creating exceptional opportunities for those who know 
plastics. If you are a person with an eye to the future, 
you won't remain on the outside looking in — you'll 
want a choice position in the growing, expanding plas. 
tics field—or a plastics business uf your own. 


WE SUPPLY MATERIALS— For your interesting 
and practical work with plastics, we supply handsome, 
Colorful, transparent rods, sheets and tubes of plastics 
from which you make useful, attractive creations. You 
saw, cement, machine, buff, form, dye, decorate, cast 
and laminate various types of plastics, You also design 


NEW YORK CHICAGO 
Dept. 5-10, 122 E, 42nd St, 


1s Technical Institute 
221 N. La Salle St., Dept. PS5-12, Chicago 1 


fon your training program. 1 understand there is absolutely no obligation. | 
Occupation. 


City... mans Zone. 
| CG Veterans: Check here for special information. 
[I under 18: Check here for special booklet. 


Le 


Dept. 5-10, 221 N. Le Salle St, 
SPECIAL RATES FOR SERVICE MEN 


Mail ia Ebvetope or | 
Paste on penny pomeand 


T 
! 
! 


——— | 


your own plastics articles—develop your own ideas— 
express your originality. Earn money while learning. 


A COMPLETE COURSE—This practical training 
in plastics fabrication is only ove part of the Plastics 
Institute home study course. In addition, you lear 
about the many types of plastics, their manufacture, 
characteristics, properties and uses—intensive coverage 
of molding and mold desiga—testing and cost analysis 
—everything to prepare you for your place in plastics. 


START YOUR FUTURE TODAY—Mail the cou- 
pon below now! We will send you an interesting, illus- 
trated free booklet with valuable information about 
plastics. We'll tell you how, at small cost, you can pre- 
pare for a future in this important industry while carry 
ing on your present work. Don't put it off. Clip the 
coupon and mail it today! 


LOS ANGELES 
Dept. 5-10, 1601 S. Western 


FREE BOOKLET 
Send 


For It Today! 


DECEMBER, 1945 


37 


JNVENTORS 
Do Not Delay 


Have you ever been 
cessful ar 


rtled by seeing a suc- 
cle on the market, and exel 
—Why, I invented THAT 5 years ago—I 
didn’t think it valuable enough to Patent 

The Patent Laws were intended for the 
Protection of the Inventor, and the Inventor 
who slumbers on his Rights may wake up to 
find someone else reaping the reward that 
could have been his, 

Write NOW for Information and Record 
of Invention form FREE. RANDOLPH & 
BEAVERS, Registered Patent Attorneys, Co- 
lumbian Bldg. 

PERSONALIZED SERVICE 


RANDOLPH & BEAVERS 


imed 


7 


cs 
For Men Who are Trained in 


AUTO BODY & FENDER WORK 


‘Men 18t069, Wantafuture with good pay, pethaps abosiness of 
Zour own later? if you are mechanically inclined, start now to 
learn to become an auto body mechanic and fender repai 
‘This fast wrowine field has great posallities for trained men 
with experience, U.E.1. spare time, home-study training com- 
ined with actual shop practice gives you sound, basic know! 
edgeoflatest, best methodssoyou may get the experience which 
may bring you big pay. Cs 


use of hand and power tools. 6 


THOROUGH, RELIABLE TRAINING 
U.E.1-haa trained men for new opportunity fields since 197 and many 
stodenty are now making pool, Auto ody and fender fepering ont 
ff the best prott-map frarage oF service station. Little eapl= 
falrequired for mechanicnlly inclined men to get into this business. 

ment service, or we ml ow you how Ye art 


te today 


as 
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Be Your Own Boss .. 


cet into PLASTICS 


ZX Plastics 


Fabrication & Casting 
For Financial Security 


START AT FIOME-SMALL CAPITALNEEDED 


Start your own Plastics business 
OMe home, Grow with, this ‘ant induscry “45 
inctease ‘your “know-how” and skill. Plan. now 
your own business or prepare for exciting post-war 
rrolutioaary teaching ‘Plan, covers 

fabrication, casting. come 

compounding, dyerng, etc 
actually ‘any types of Plastics: materials 
We supply. everything. Check information, denied. 
Home. rsining. C) Hesident Course in Plastics Fog, 
Send this ad with-your name and address in ‘envelope 

Gr’ paste on Te postcard to Dept. P'S. 


VETERANS: Check here for special information 2) 


PLASTICS TECH ‘levetena'2, one. 
ENGINEERING 2 monre’ 


Aeronautical, Chemical, Civil, Electrical, Me 
ianieal, and Radio Courses, B.S. d 

Sr diploma in Electrical, "Mechanical. and 

Haglo Service: Drafting. Prep courses. Gov't 

approved. for. GI 

Taree industrial 

ten. Enter Dec, 


+ with small capi 


INDIANA 
TECHNICAL 
COLLEGE 


Dale, ete. 200 pp..=-227 illus 


78 Send Today, Money Back Guarantee 


DPA W CARTOONS 


BIG MONEY’ 


EASY...PLEASANT WORK! 


KUHN SCHOOL OF CARTOONING 
420 MURPHY BUILDING —Dept.S. INDIANAPOLIS 4, INDIANA 


HUNTERS! LEARN NOW AT HOME 


‘MOUNT BIRDS 


a aS FEW ‘fame birds but DOUBLE 
interest and pleasure in hunting. 


MEN, BOYS! Bean expert taxider- 
iy mist! Learn quickly 

BY MAIL, from our simple lessons. A wonder- 
FOR BOYS and YOUTHS on farm or in city. 


FUN + FASCINATION - PROFIT 


Have a Home Museum | 300,000 STUDENTS 
‘Sports! YOUNG AND OLD. pe Hieey tee L ase 


‘You can then TAN fine furs for garments, 
‘Also skins into real leather. Write today. 


MEN, BOYS, Send Today! Pst ras 

ara beas tle saree nl 

NORTHWESTERN SCHOOL OF TAXIDERM' 
Therm omnes 
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Listen to this Record! WHEE 


SPEAK eS 
SPANISH : 


FRENCH,GERMAN,OR ITALIAN | 


obit opportunities awaiting Americans who speak Spanish | 


Fecoralnes. 


Only 15 Minutesa Day | 


inaphone Method famous for SANDS 
mind it the most fascinating. most satisfactory method. | 
Here Is'the quick. easy way to learn Spanish for PLEASURE 
AND BUSINESS, INVESTIGATE! 


Sent on 5 Days Approval | 


rhe Cortina Short-Cut""—tells just 
& je, 


on 
yhat{ou want to'know. interesting 


BOOK 
isalsoyour 
GUIDE for the FUTURE 


@ Prepare tor peacetime competition. Let this free book help 

you. It is issued by an organization known throughout the 
‘world for thorough engineering training, The examination sub- 
Je 


Speeduriting 


SHORTHAND in 
6 Weeks at Home | 


Get Started in Radio 


we 
= 
es 


RADIO PUBLICATIONS, 270 West Broadway, New York (7) 


SCHOOL a wome 


Inventions Wanted 
Patented or Unpatented 


Inventions, be safety sold. withogt patenting I 
Ghpense. If you bave a practical, useful Idea for sale, 
Pwelther unpatented or patented, ” 


Institute of American Inventors 
Dept. 3, 1926 Eye Street, Washington 6, D. C. 


ATENTS/ 


AND TRADE MARKS = 
C.A.SNOWECO. ll 


Registered Patent Attorneys Since 875 


PATENT YOUR IDEAS 


SEND FOR FREE BOOK =e 
Former ember 
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Styled Like the Army 


and Navy Telescopes! stY 
Now you too can own a real telescope! One that's r a 


military styled just like those used on battleships 
and fighting fronts. It’s amazing the action 
close-up pictures you get through this power- 


trot sea al the time Felts compociy alle wy” WELPs You SEE 8 TIMES 


bpen to 16 inches lg ae MORE THAN NORMAL VISION 


it easy to carry and easy to see 
through in any kind of crowd. K Don’t miss any of the fast action even if you 
Wherever you go...» are sitting in the last row. With this powerful 
carcy this telescope 4 licele telescope you can easily keep your eye on 
you the ball . . . see the knock-out punch . . . get a 
good look at the home coming hero. . . and for 
hunting it’s swell for spotting game. There are hun- 
dreds of times you can use a telescope when you're 
too far away to see normally. You'll agree that the 
$1.98 invested in this telescope was the best you ever 
made, Fill out and mail the coupon now! 


flawlessly clear so that vision will not 
mpered in any way. We guarantee 
their clearness. 


PLASTIC ENDS AND TUBING 


Sturdy construction to make this telescope 
lasting has been builtin, This isn’t a toy 
but a practical, well-made telescope, The 
ends and sliding sections are made of plas- 
tic to insure long-lasting use. All joints 
are plastic . . . making them non-destruc- 
ible. A real’ buy! 


NEW ae estes 


Sri ELECTRONICALLY 


AT NO 
EXTRA COST 


tivity with exclusive ELECTRO- 
MUSE “eye-bearn pickup 


Dealer 
NOW 
ch 


CORPORATION 
63 £. ADAMS ST. 
CHICAGO 4, ILL. 


Thrilling new magazine ALASKA 
LUFE gives you the pictures and true 
information about Alaska today. 


Now you may learn the true 
facts about Alaska today. 
What are chances for a job? 
What kind of stores and shops 
are there? How do I file for a 
sstead? What are the 
housing conditions? How 
about schools, churches, the 
atres? Is this a good time to 
move to Alaska? These and 
hundreds of other questions 


t Alaska are answered 
Alaska Life, the exciting 
¢ which all 


rat see 


The Eyes of Tomorrow 
By CAPTAIN WILLIAM C. EDDY « At lost—the inside 
jou straight. TELEVISION— 

jonaliy NEW, Ci 


story on television, told t 
‘The Eyes of Tomoriow is sens 
JORITATIVE. He 


PLETE 
fic an- 
nf ature 


this fascinating new book are piling up 
fost. Don't delay. Order your own copy NOW! $3.75 


HOW TO GET A BIG PAY 10B IN 


ining i unsurpassed. 


VETERANS x provSschomice'Ch itor Rigi 


‘GLENDALE 1, CALIFORNIA 


™\ 9 ways to he 
: your own boss! 


OW, more than ever before, is the right time to start a small 
profitable business of your own. . . or train yours a prac- 
tical mcoey-making trade to which you can be INDEPENDENT. 


Prepareforahappyfutureof prosper~ 
ity, secarity ...1 bis-pay job 


ISTATE 


Amazing Low Price! ©. M. 
‘Gevinea tints fact-groming Geld NOW 10 Mig opportnity 
il couvon below for FREE {nformatlan. Nootl 


rand New Streamlined Course for quick 
raining. “Authoritative Re 


< illustrated — see 
eee Satintaction goarenteed ot (Oc 


Wetenow.; ocbhentoe! 


will bein 
Temodiately. Bal 4 fa today t 


coed MAIL ORDER BU 


‘nail coupon below 
Your Big Opportunity. 
84-lonson course on proved, tested, up 
fo-dste, profitable moinsdt Arsacine 

-e-house of the best mail order 


NSURE YOUR FUTURE 


Mail This Coupon Today! pa~ j 


On this coupon check the subjects th 


NELSON COMPANY! 


321 S.Wabash Ave.,Dept. 8M01,Chicago 4, Il. i carr. 
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‘Suing 1, New York 


‘BUSINESS Opportunities ives dougie, Bele 
Products, 18 Grape St, Woche 
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BE a stockholder guaranteed 15-: ang | 
Cost nothing, Investigate. Leftell Devices 
ine. 811 N. Charles 8 


BUILD Miracle Homes. Yours, Others. 
‘Chamberlain. Plissusens Building, Pitter 

burgh 23. Pa, 

‘A genuine Storii-Proot Cigarette, 
et Bp Ligier that seauiees ng 


find. over" ieluding. territory: | 
ample trial order 81,00, dedtictibe. from | 
HE Spaleanie order Storm-broot Lighter 
Gol 130 Lexington Ave. ¥ 
ict ae ah Seco aoe 
‘Mouthly- Copyrighted Lastructions, $100. 
wit’Boyd, Sif Fourth, Pittsburgh 32, Pa 
METALLIZE Baby Shoes! Learn This Busy. 
Roney Making Buninets Prom Nationally 
Recoguized Consultant. Smal avestment 
Pree Details. Joseph ©, Kushner, 8.8. Cb, 
E.'Metal Pushing Consultant, R. 
Stroudsburg, ‘Penna 
WE stare yoo in, business a 


ae 
At 
vices Box 3771-G, Denver, | 


time earning $10-$30" wee 
mail Stang 
Driscoll Sal 
Goto. 


‘aia na mod 


wor tt, ‘Stadion #, ‘forento, Cannes 
UNPAINTED Wail Faves 2i3¢ up. tlux- 
trated ist tree. Oman. 642 Broadway, 
st Paul 1 Minn 

MAKE $1010 430 a dy or more, pene. 
tony Word Wart a" Henry sehiake. 


aw iif? Cinetinat 1. Obie 
ONLY $730 yearly. operates ofiee under 
MY 2 Ine, cores ae ia 


Lexington Ave., New York 
"BUSINESS, tunities” "Honor 
‘Scrola”, $1.00, "Start antelope & Tae 
Business, ‘Wealthy Widows names | 


aise Atay Wate Bat | 
poeta aes 

ieee ee 

Bek Reeth aE on |e 
BSkEaeR Ongar tee a 
‘experience. Operate permanent 


Coan 


projdinble accounting service for the stall: 
fr bunineys: “Part oF Tail time” Simpliied 
Method Write now! L.A. Bet 
Bin Se., Cleveland 13, One, 
‘OPERATE Americas Lowest Price Precision 
peanut venders, write Plelding Co., Pearl 
gine dackson Sich. Stock -Bhipmeits 
INDUSTRIAL X-Ray. « vasi new Post-war 
profession. how to. quality 
Rush ame’ sor facia" Gio Insitute of 
Box 208. Greenvitie, Ohio. 
2 | 


Lafayette 13. indiana 
SELL By Malt Profitable Books 
Household other merchandise 
sections “course only $8.00. COD. 
Charges. Artie ‘Barnes, PSI4t6 (N- Mosier 
Wichita, Kansas 
FOREIGN And Domestic Jobs, all Winds 
Latest 


Seat more. worth more. 
‘EARN, steady income with table and Tew 
hand tool, aay. pleasant” work: x 


day ‘refund 


guine, predicts tne ‘a ‘narket bn 
‘Gustrigy ‘Development Service, 3008 Ridge 
ver Philadephia A. 


DECEMBER, 1945 


DO You Want To Be Independent? “ 


AYE You a camera., Improve sour hobby 
phot ‘and learn How 10 make 


Sen on small capital: Litited Baition only | Photographs. containing artles and pics 
& er GOp ples feu: Satnfaction qzaran. | tures by the worlds foveot wrens ang 
Gis 2 Mo. Kansas | Rewbury et Boston Is, Mast’ 


FLEX-O-MOLD. Save 3007! Formulas and 


SE's pint Sack Sekatec, 1623 © Lop 

Spin. Jack Sckatee, 1613 & Logan. 

Beaver fo" Golerado. 

POST War plans now ready for a successful 
Dusiness of your own, Information free 

pte Wary uisrge Tals 8. Carmona Ave. 

Toe Angeles 3 


SELECTED, 


Sea ea Ror 
Sell envelopes Tage 
at, See tar tart Re 

i ia 
Biot ee a 
Stites ee aati 


Mean st nome. Practica basic traning. 
Learn at home. Brac trainin 
[Lang establlehed school, Write for Booklet 
‘American School ef” Photography. 1518 
Michisan. Dept’ 1733. Chicago ® 


Gil 


CUT Film oF Plate Camera Owners’ Enjoy 
Smmailer_siees_ of Cur Pilg, ten 


Using 
‘Free. Details," Wodart Co., "WY, 

idgewater* Mass 

21 CARNIVAT, OUTFITS 


YOU Make Them. Then make money Tike 
we have since 3900," Illustrated Pans 
2c. “MooreMade™. Lapees. Mle 


3 CARTP ENERO 


HOW To Make Mone» with aimnle Coy. 
as ew apoule Dave, Ie Bree: no 


Stee Se celia 


MAKE Plastic, Jewelry. Pree Information. 
Attler: Co 23-60 29th. L1G. 8. N.Y. 


CARTOON Courses 22 Easy Lemons. 200 
Tigure sketches, coin bostpald, Shack 
pack Cou. Georuia. Indianapolis 4 


Ta BUSINESS SERVICE aE 
GREAT Fun. Visi NY... Chic LEARN Cartooning! Gag” Writing. Man~ 
rood, Monge Miul. Ev Kets! Hartman, 4438 W. Lincoln’3, Ne 
‘Souvenir S0c. Pho brash. 
| WEE prige, students) cartoons, Pr 
te School ‘of Cartoons, P.O. 


{Ricat The International Bersonnel Service, 
James Building, Chattanooga 3. Ten: 


San Francisco 19. Call, 


‘PAINT Textiles, Necktlea. Complete course 
3190, "Studio, 1544 Eat StH, Brooklyn 


3a ___CHALR TALK STUNTS ——— FALK STUNTS 


‘LEARN chalk talk Can make an interest: 


Stig apeaker of sayone. Cominand wtien 
tion® Betas tree Artie Ryde, P.O. Box 
iit fields Mane 
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jen at Wholesale 
sei, 


oa 
sets ide *Reionat Setaniine’ Be 
 Chidaga. Eatabised i600, 


Ménufacturing Co. 2A Brosgeay, No 


GapgTS. Chemead Goat an 
en oe re Tein. 38 


‘HANDEOOK for Chemical Experiments. 


Mhndreds. of exoerimenss: tuaitated: 
g0e Eseries 1g abe! chen- 


ak ie 
Ping bees 

nga aaeens Be ESS 

oa a 


Cou. Jamestown. 
WIRNE, New, den Champlen. Chemie: 
‘apparatcn-Outftn and Subpiiey for 
sudente Home’ Bxperitventing Estab. 
Ish fay), Sena ieefor catalog Jon 
Winn, 134 W. 23rd St. Dept. 612, New 
York x.y. 
‘CHEMICALS and ai 
analstical. “and” pr 
complete subply sere 
SGootl students: Send Se for cata 
SER! Biclogiesi Sippiyco., Hse 
‘Ave. Rochester 7. HY. 
HYGROLABELS 


ius Tor Tndunteial, 
eis, laboratories: 
‘correspondence 
‘Dept, 

. Hope 


Humidiiy Tadieators 
“Change from blue thr pink as Humidity 
Inereasesreversibie. Self-Adhesive. 20 
‘ang | Herat “tor $1.00, Samples 0s each 
hey, P.O. Box S9i, Newark f. N. J. 
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FIND Yourself 
Tibolt. 324, Pia, 


100 DIFFERENT Chemicals, Ounce, quan- 


tnal'Second Ave., Minnes= 


‘CHEMICALS, ounce quantities, apparatus, 
Catalog, S¢"Fleacher's  Laberastortes, 
Everett 49. Mass! 


30 DOGS, REEDS PETS, 
aS ee oe ang Cavjes, Mar- 
‘Magazine’ 10c. Book. de- 


seu Gren Brees and Goran 22 
| SBC A@dreas Sail tock, Devt. So Feat! 


1350.00 OFFERED for home research’ 850.00 
pilze for articles!" Head new seience 
mAgazine. packed with articles. experi 
ents, news, Cowe 25¢" subscription $1 60, 
Scientists’. Box t3C. Memphis 1” Tenn 


FREE Catalog: Chemistry, mineraloey, 
Bisiogy, pties"Fracey" Laboratory 
CHEMAGIC. Ber 
‘Chemiabs Prod 


SEAH-TRCHNICAL Chemistry Brociures, 
Literature Free. Uagkton, 10-9. West 

moreland Lansing 15, Bich, 

Vv COUN COLLECTE 


Riel 
| Bas Sea ‘Chinchilla Raponis ‘Valuable 
plage lan Ea Vaates | 
| piettinc Pascoe cape Prat Pree Bose: 
Rea stain Sehr See 
Pong Se eg 


BERNARD Pubs: Champion sired | 
Deaities. Prank Woune. 3 River= | 
head, Long Island. New York. 


Youn. 


Reasonably priced Franklin 

Riverhead. Loni Island. 

RAISE Guinea Pigs. Make money at home 
Big demand. Booklet tree. Taylors Cay 

arm. Hapeville. Ox 


the Real You, Dr. 


le studvine "Write for free, ae, 
Ympevia' Technical inate, Bow 


te 
Tea os a a 

Te" se iene as 
ot aad tir cota. oe ta 
of alone Bh tat ce 
Seer eas ahaa ta aa 
A ae ba adn Sark 
wie! ama 


FRER! Foreign coin, banknote and Coin 


RAISE Monesioaking 


‘Wot #13.00 pound. Brent 
tuculars tree. White » Habl 
Kansas 


WORLD Coins. Large. Itemized, 
pave bit Je Marry Rishol Bor WB, 
tabureh 24, Pa 

aie ea 
Biates catalog Ive" Poreten eniaioe 0c, 

‘Ben's Goin Shop, 12 W. Washington: Ch! 

Cayo 2. Tiinols 


‘ed 
Sait Lane & 


STANDARD Rabbit Journal, Milton, Pa. 
eats $1.00. Sainple dime: 


“ERT Tire Technicians ae in Be De 
End You tog can be an ESpert at Tire 

iiing: and’ Recapping, Eat $6000 te 
Bimiuober"scce “vor ight inormation 
Wie alonce to Tech “Eig! Hngineers 
San 3! Ave! weathers 


WILD geese, ducks Beaior 
Pigeons. Raboits 

Game Ps 

TRICKS 


Pheasants 
tree, Jewell 


Prices 
fit 


The «i 
our dow simpie tricks. Send 2c t0 Box 
 Westheld. New Jersey. 


SAVE on araiUne materia, Free cael” 
brattagiea's Supply Co.. 32 North Wells 


TWENTY, Different Indian Head Cents 
patito. Walton Cain, Water, Boston 


0 ANTIQUE Pirearms;—4.000 Ban 
Goins indian Relies. xr 

‘erain, Rifes, Pousti. Pitntloe 

EMiniog’ with ‘photoeraph28¢ 


Hage TO nga fegh pig for nae 
at olde Oe Coin 


Senet daa Baie 
ions 

Te wgoony Nie op Sg 

ROT 
eRe cia a Mee 
ed Gas 2° 

sree. Sqn, seen, Se, ER 
ee Ren HE, 


$3 MIXED Indian, cents 41,00—20 Foran 


igolnn from Ig. ‘diferent “couptries. S100 | 


CONSULTING ENGINEERS 

LIGHT, Machinery. Tool, Dit, 3h 
wea Patentabie ideas Perfected Oe 

ante Industrial Engineering Service. Box 

Be bentance, 

Ey CURIOS 


Y DRAWING © ART SUPPLIES 
LEARN to paint beauwsul pictures quickly. 
wpplies, Write foday for" free erature 
AuPMisok Shop, Kimmswick 6: Mo. 


EDUCATION, © 
iT} 


ERSTE Course Lact PERE. 
‘iting, ete, $1.90 prepaid. Aller 


‘actual practice at Hobart Welding School 
Individual tastruetion at bare cost of tna- 


{eva Seventy Sve eats ty same bene 

Vautabie welding lessons post bald and fit 
itieulare. Hobart Welding ‘Scioel, Box 
1252. "Troy. Onto. 


0990 "Ue ena egal 

O98 rs, skit ca aa eat 

a a ae carta 

| Sahih 
& Sars" 


EaAaet Poote-mnaving at bose iS 
‘Oldest, largest school in “America, Work 


or ewspaper oF establish own jorontable 
| Boaheas Rew Phot 


‘training. 
‘The “Arora Seon of (Phovo-Rnaraving, | 


respondence | 
| peewee | 
‘San Pedco | 


‘Texar “Chifopractic. College. 
| Park: sin Antonio 1. Tex 


00.600 ORAGS. Sart, Whoiessie $1.45 
id: Pree list ‘Tropiea! mer= 


DOES $5000 vearis from sour own Collec 
‘ion-Credit Bureau nd 


ghundiat Write alr-Mall Enterprise Ine. | root We've 
Box gl. ‘Rarotonga, Cook Talands, South | fou" 'write: Cole A Ansociates, Soracuse, 
435, ANTIQUE Pirearms—4.000 Bargain USED Correspondence Courses. Bducauon- 

Golns, Relies, Cartridges. ‘al and. Teehaieal Books Bought. Seid, 
Rifles, fouls. Fiuntigcks, Swords. Catalog | Rented. Catalog Free. Hatucattonal Ex- 


‘Helkes,  Wencna: 


DETECTIVES 
DETEOTIVES—Work home—Travel Ex 


euee  upnecemary. Weige.” Wasone’ 
pan Wes: Wome RY Ne 


BEnEGriveTianine:~ Pallipa —peeet 
Service, 1017-0 North Kenneth: Chicas 
30) Hilinols: 
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‘welding among. giant 
pest profit producers. 
Bractcal apare time howe siids/and resi: | 


‘shop ot For “te 
Belay write Uiutes Institute: Depts 20 
3516 Belden’ Ave.- Chicago I. 


SeaRN aie “Congetion 
Business Woines Spare 
vuines "Barn "33000-810.000, Upwards” An- 
ii Tnvestigate Educational Extension 
Service Advertisement Under Business Op- 


DO miracles care dsease? Yeat Textbook 


$1. Collegium, south Whitley, Ind. 
BANISH Fear and neivounem. Amaving 


Lecture sent Pree 


‘Dr. "Maleoim. Smith, 
N00 Union Ave. 13, Canad 


Beater 
are tie Gees te 
se as ae, A 
Ere 
ee ean Pe, Soe 
ots, ae ae 
ana 
yak poe 
Lint ea 
eh as Sree 
ee et oes 


iMlormacion ier Repale 
ee a aay 
eae 

*GLEARHAND: 


eS BaA Raa rt 
Gpne=¥1 9 Soa 
FREES, Sulttat Ra Ba 
ahi 


CeARN. Powerfal mental telepathy. 
‘cite lh" Thentons Nashville 
EARN Shah, Friel, Sema, Kallen, 
ber by it hi S0c ea. American 


Sng. 8 


‘Sirvever, Rlectriean. Ph 


iumber. 
og | Relrigerion. Monde Insite, 30 


FREE Baie —Fipaiang_EapaTRER 
‘Opportunities In Latin-Ameriea’ Ene 
lose Se. postage. Valiestn. New. York i 
ART nous, dawing miade easy, New art 
‘book Tally {itntrated with various ‘potes 
‘Send S0e (No stamps no 
con am, “iid, 134 
iam 2 
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OZARK Lands for all purposes. Actual | PATENT Your Idea! Write immediately 
River trontages. 5 acres #7.00,ané up- | "for two itee illustrated books, “Patent 

tarde Free list and iterature. Hubbard, ad, 

GHP" sintesote “Ave. Kansas Gly ‘64 ‘pages “ol, valuable in- 
eas Yernation lor Snventors, “No “abligation, 


saSing Richrocite Paste, simply ‘verisn Address: Vietor "J. Evans © 60.. 42-B 
amating Nichrocite Paste, simply overlay | OzaRx arma ranches, Gmber. resoria: | Address: Victor’ J.” Evatiy pa 
Fim ranges Fem 


‘dnd tum on current. “Pamily sie | OFS SsceParmandes, Lonsdale. 


ads Merlin ‘Bidg., Washington 6, D. 6. 
risa teed. APE 
SiG) ill Satietacugn. Fuaranteed. A 


NICHROME wire and ribbon heating ele- 
iments, Appliance repair paris. Dale 
gpeltmén tend for lreuiarB Allstate, | Chicero's i. 42'S, Spring. Con Aneice 
‘Box 434, Worcester 1. Mass | semi 
BIATHERMTY pions for Beiaing Pear DI | Aix Room Hous ‘sem Compute 
erent Sets, Magnetic and Tube 30 cents |“ Ready for ‘You to Move tn. Built Any= 
colt, “erie, WASH Hod "Road, Jamaice, | where: bend card {9 Law Gon! Housing Co, 


16 sell ag Maniulacturere convert to Civifian 

Production.” ‘Write for Information and 

Record Porm To-day. 

INVENTORS: Learn now—without oblige: 
iion-how to srovect wad sell your Inven= 

jon. "Weite for tree “Record of Tnvention’ 


Ben's, ‘Sranopecott. Stns "sar fet par? ior 
SoeRaRTEED ign, Rea ERG Ee d etablishing ‘date, of your 
SOUTER ean | inna free soak ranks, | HSRC, atta fae em He 
ti Blvd: Gnicago a2 il ag heme Realtree: | yi tea" fot es 
F-ALNICO Magnets 61.00. Wii Tie 2, | {ill “Gnurks "Free iiteratire, Barnsley, | procedure ‘and “How. to. sell. inventions? 
pounds, Satisiuction guaranteed, Ronald | Ozone. Arkansas. __”_'| fiving filustrations of many successful in- 
wshidlion ua aileauiee Wis cr ota 
FEMDIDeT Ora yorer bed! Daag: | Cierny tun Soren 


Sip magnetic pocket piece for rapid Choice 

‘of bras gr iron “screws, nuts. etc 
REPU A Pana na BW, Sin 
few York in, New York. 
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é 
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INVENTIONS. All kinds, having profit poe 

sibilities, needed bv specie manatee 
gi can or royaaly bans Write, Lor free 
| Geveripuve™ booklet, protsetive iselosuse, 
| orm references, and’ ntvelions for 
safely disclosing. your invention {fOr sale. 
‘Adress. The "invention ‘Reporter, “3A= 
f06"Bo. Lonewood ‘Dr. Chicago, 


INVENTORS: Avoid ui 


$2.00" dozen. 


‘a Sales Company, 914 
South “Mam, Fort Worth, Texas. 


ELECTRIC. Tron 


410,50 Flements, $1.50, 
‘98. Aesco, P-0. BOX 


en Batre 10, olts 
‘canbe screwed into, 


$3. Real 10 powe 
orivory tin 00-0" Lawes 
Feu wire and plug #848, Pally guaranteed ‘Peledo, Onto, 
Fe ee a i EP anaitY Galanee toi: | MARE your own efficient compound micio- 
Heep on sai," oder charges "entra and igatvactions 36030) 
Box hs “tunes” square’ ower 42.00" 40010 600 power $300" 


‘ew | structions alone 10. Carl Jat fanor- 
Se ey calle: 


Hone--our long experience us 
Palen: "Attorneys will help, You 
| Bree Book. “How to Provet, Finance and 
Seif Your invention “Agog 


Ss__EMPLOYMENT SERVIC 


GHARGING Your Em 
about appar ities Betas | "tee. decks 
‘Shekson. Go., Dept. 


40h, "Neweom 
late St Springfield, Masi, 
rent? Thou 


nilon Way thant 
faecurers "Authentic method how 


yy Yau ca etimate Sacco’ Pala, 
tow “manufaetarers, compute. Raval 

Prices information free, Tndusttiah san 
| Reeritng 2-8 Huanaotphy Place. Washing 


MILITARY —Tavqqioos —are—prontant 
colt Write tod! Miltary: Reneasthy Bae 
fest, P.O nox 116. Rast Paaadenas Cul 


Ba GRMUTAS PLANS TC 


aled Be. WinkamsPrederick Pisces Gat 
Brews, 313 We 53, NYC. I Laborator’ Specaities. Ine” Wabash. ind 
FoR THE HO 


Sea ttartaate 
Eeriis 
ee 


Be out Poe So 
Bow, origina] staking” WH for sar toe Toe praia) Meer snd iaventioan, | ANY. Formula with rocegures Fi Ka 
italy So eeiers worn and, Gave: | AE PAGS Pease Galaee™ | Maa sual Bute Be pe 

333 Ge ‘St. New ' | DEPENDABLE Patent and trade-mark | USE cheap laxative salts as base for sudsy. 


: Dor-aikeline detergent similar 10 Dreft 
se ‘pollara. dE. Dick, Box 6st, 


GOVERNORS. for Auto. Engines. power 
‘ ios 


purposes.” Candee. 2681" 8. Hill, Indianavotis 1 


iS, OTHER REAT. 
ESTATE. 


eared cartes eats 
Poupeid vege US oni Porwien $338 
Gelivered, “Adains “Brown Go. Dept. 62, 
Squish GE a 


Ihe Corporation, 2006 Hospital Trust Blge., 
sina? Providence J.B 1 
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LL FRUITS & FOODS 


TREE Aipened Oranges and 


ak. 
Welle tor price. Nichols & oy, King 
ston, 


WHEAT Ourm Oneveapea Tes ea 
31,00 Postpaid ‘Wheat " Con, 
Rochester 


E FUR FARMING 
RAISE Chip Ching, the Big Money-making 
atk ‘Small Investment. 


NAVAL Strategy, 
AL BS 


‘oval 


iz 
AD _ HANDWRITING ANALYSIS 


‘ANALYZE Handwriting Unlimited oppor- 
Hea in ncromded pretension, 


TWELIABCE man with ear wanted to 

perience or capital pecuired, Permapent, 
ice OF capital reat 

WEKe today: MeRens Co Dept, 658, Pree: 


43__NIGHGRADE SALESMAN 


‘SECE Famous “Re-2il-arch™. Write, Ey- 
ferett’ Foot Cushion Company, Everett, 


wig through J large, smali panels. Fir, 
Gum. ‘Bir. Walnut Messen” 
‘ble! Complete lists 102" Carmen-Bronson. 
Toon Bt. Mount Vernon, Ne ¥. 

jewelry. Material furnished. 


TOYS Easily mage from ecrap, wood, 1 


P 
Pattern Soe 38" Novelty Patterns 280, 
pikes Ocatinent Patterg 38a Complete 
Flexigas ” Gonatruction Ki soly 

Tostpaid Lynas, ‘Atedway. Mase. 
EIQUID, Wood. Stronger than wood Tae 
‘Non-eurintiig. “Has” thes 
around’ the 


‘prank Ive. 
Scene Prac. 


‘Tove. Nereis. Tas, Organs 
Piette piers, fit ioe Modern Wood 


INFORMATION 


‘Splints, 1/16 to 1 iach wide. 
‘prices, for stam) 
10 cents, 


WEAVING: 
List of sizes. colors, 
Samples, detatis 


Sagat. Paizee water ae 
esta es 


DRUNKENWESS Is disease which re 
‘ponds to treatment. ‘Medical kil’ pi 

human sympathy ae 

| ator’ useage. 66, rea 

| Write for: free book! 

Keeley institute” Dwight, ii. 

WHOLESALE Sources, Any Item, Addresses 
‘Supplied. "332 Findlay, New 

york Clty 86. 


HANDICAP One-Ser Men, Women, Write, 
oAtMoRs Procram). @ikast Bt Jeraey 


INFORMATION—Locating Aflicies, Prod 


on Te 


cates (Wholesey etc. Rakes, Box 0-300, 
BiASKAS \,information, on Flahing Trap- 
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ae ee 
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acta 10. make ‘and sat 2 
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i Bookie 
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TEWnRY 
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EM Cutting’, Profitable. ain Say, = etal taatroe 
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‘Burlington. ae 
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3" oer OE 
‘TOY patterns. Cireus 
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Hollywood 38. 
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Iiustrated. instruction boot ‘ah 


oie 
Sitaram Baa ae 
sore ESR be 


'VENTIONS 
tented. Write ‘Adam Piaher ‘Company, 
“A Enright. Bt. Louis, Mo. 


Patentabe 
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Chi " 
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: Inventions. Inventors | DRILL Grinder for twist drills $2.95. See 
WANTED: Practical as. 


‘Di 


raven, Exehange, 
Hartford 1. Conn. 


CASH or plumbing 
pee 
gence Ave..” Chicago. 


PRACTICAL Inventions Wanted Immedi- 
‘Ately-—Profably nevotiated. BOX 1692, 
‘Qaiana Cal 


EE. JEWELRY 
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 forveeramie und woodworkers, 
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sin phi ‘Buate Co. i00t Pit 


| eae teat 


Bot Mulltary, 
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mounting gem 
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fame 
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mauepbons Tnatiute, SHREK 
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Hundreds of men and women between 18 and £0 


Anatomy Charts & Booklet FREE 


Eoroll now and we will Include, at no extra. cost 

‘any needed supplies, Fit yourself to help. tent 

roving erand for iasnage non an ate. 

nstomy Charts and'S2-Pape Iihastreted Booklet, 

| FREES pestald. 

THE SORLEGE OF SWEDISH MASEAGE: 
. S70R, 100 East Ohie St.. Chieage 
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TRAIN FOR KEY JOB OR BUSINESS OF YOUR OWN) 


REFRIGERATION 


and 


AIR CONDITIONING 


Mulions of Older sits Need Expert Service. Big After-the-War Expansion Wi 
‘Create Even More Opportunites. Approved for Veterans “6. Training 


2150 Lawrence Avenue, Dept. 


Get Ready for Big After War Opportunities! 


TWIT Train You Act now to get a better Job with more 
ay and piewsant workine conditions 
at Home Until 


raiting—the b 
You Get a GOOD 
PAY JOB in 


-M, Chicane 


rors avananue 


ternational ‘School of Printing, Dept. 1125, Troy, 0. 


BE READY FOR 
A BETTER JOB 
‘AT BIGGER PAY 


AMERICANSCHOOL, Dept. 0 

Send me FREE information 
covering subjects checked belo 
1D Architecture and Building 
5 Brafting ana Design 


1 Automotive Engineering 
5 Dieser Engineering 

1 Plastics engineering 

5 Aviation 


mace 


5 Refrigeration 
0 tlectricat 


‘aineering 


Ope for-yourself new 
world opportunities with 
another language by 


LINGUA 


Conversational METHOD 
prepares you, im your own home, (0 SPEAK 


‘one of 29 world-languages: 

SPANISH POLISH GERMAN 
PORTUGUESE RUSSIAN ITALIAN 
NORWEGIAN — FRENCH SWEDISH 


end 20 other longuages 

You learn through natural, everyday conver. 
tation. Firs you LISTEN to the cleat voices of 
bative teachers... they speak ro you as often 
Ss'you wish: «-You REPEAT what they say 7 
ask and answer questions, and before you are 
Actually ‘aware, Jou are conversing. 

Endorsed by leading edueacors; used 
sands of schools and colleges, 
Novy, Flying, Sia 
"Lintuaphone 


LINGUAPHONE INSTITUTE 
'58ARCA Bldg., New York 20,N.Y. | 

‘Without cost of obligation please send | 
1 me the Linguaphone Book. 


BE YOUR OWN BOSS 
‘There's a big post-war demand for trained Dental 
Technicians. Start now and learn this profitable 
profession—a career for both men and woman. Our 
Amazing new method of teaching is a short cut to 
Success. Individual instructions. No classes. Instruc- 
tions on practical work—day or night. Also part- 
time instructions. 

Visit Us or Write for Free Booklet “P.S." 


National School, Mechanical Dentistry 
10 W, Jackson Blvd., Chicago 4, Ill. 


To All Who Hope to Fly Their Own 
Personal Planes by Spring, 1946 


E at Tayloreraft helieve in ac- 

tion, not words. The facts are 
these. We are delivering Taylor- 
craft planes in volume—and have 
been since V-J Day. 
But so great has heen the advance 
demand for side-by-side airplanes at 
moderate cost that even though 
Taylorcraft—world’s largest builders 
of side-by-side airplanes—is now in 
production at a rate unprecedented 
in all peacetime aviation, still de- 
mand exceeds supply. 


To insure fairness in distribution, 
priorities are being established on a 
“first come—first served” basis. This 
applies not only to orders but to 
requests for information. 


To make sure of getting your 
Taylorcraft at the earliest possible 
moment, we respectfully suggest 
that you send now for the name of 
your nearest Taylorcraft dealer—and 
that you fly this amazingly safe and 
comfortable plane without delay. 


Prompt action now will guarantee 
you against having to take “second 
choice”—if you want to fly by Spring! 


PRESIDENT 


VICTORS! Because you weren't here to 
order your personal plane, we at Taylor: 
craft have reserved 25% of our entire pro- 
duction for you. Just show your discharge 
papers—and go to the head of the line! 


World's Longest Bailders of Ts and Four Passenger Side-by-Sike Airplanes? 
Write: TAYLORCRAFT AVIATION, Dept. 8, Alliance, Ohio (Division of Detroit Air-Craft Products, Inc.) 


TAYLORCRAFT Model B-12 


(Two Place, Side-By-Side All Purpose Plane) 


span 
ge capacity. 
iis imam speed 105 mph. 


5 speed. 
$Fake off (lll Toad) 350 feet 


.. 36 feet 


Climb (first minute) 600 feet 
S0lbs. Servi 


ceiling ..... 11,000 feet 
Cruising rany - 378 mil 
Fuel consumption... 23 mp. 
Landing speed ...... 40 mp.h, 
Price: $2295 


Fly Away Alliance, Ohio 


95 m.p.h. 


We will finance your plane for only $763 down, balance 


divided in twelve monthly payments. 
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Tho “mass defect” explains the atomic bomb's power. 
When nuclear fragments are united and divided, 
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the resulting totel weights disregard all the rules of 


ordinary orithmetic. The small difference 


explains the energy released when an atom is split 


WE CAN HARNESS THE ATOM 


You will soon see mobile engines running on U-235, and 
cities heated by steam from stationary graphite piles. 


By DR. W. L. DAVIDSON, JR. 


Drowings by RENE BRAS 


'HE consensus among experts now is that 
engines to harness the same kind of 
atomic power that was used against Japan 


can be developed within 10 years. 
Whether such engines will re- 
place those we already have is 
another matter; too many “ifs” 
stand in the way of intelligent 
forecasting. For uses where the 
weight of fuel is a deciding fac- 
tor, however, engines utilizing 
atomic energy almost certainly 
can and will be produced. 
‘Hundreds of nuclear reactions, 
dozens of which release relative- 
ly large amounts of energy per 
atom, have already been dis- 
covered. Ingenious experiments 
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have enabled scientists to describe the in- 


terior of an atom almost as accurately as 
they might describe their own homes. The 


igne of the Army's 
janhatton Project.” 


only secret now is just how tremendous 
nuclear energy is freed at the precise times 
and places chosen by the possessors of the 


secret. 

Nuclear engines would have 
been developed long ago if 
nuclear physicists had not been 
such notoriously poor marks- 
men. They had to fire roughly a 
million projectiles to smash a 
single atom; they rarely hit the 
nucleus of an atom because mat- 
ter is mostly emptiness. It seems 
continuous to us only because 
powerful electrical forces hold 
atoms together. 

Despite the vast empty spaces 
in matter, the developers of the 
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isle ne 
MONTHLY — 


A physicist's idea of th 
olirya. If the wuctocs sare the 3 


atomic bomb found a way to make every 
bullet used in atom-smashing not only score 
a hit but also produce two new bullets with 
which the hearts of two more atoms could 
be hit. ‘They succeeded, moreover, in re- 
leasing from 10 to 100 times as much energy 
per atom as had been obtained in any pre- 
vious man-made nuclear reaction. 

‘To grasp the potentialities of atomic pow- 
er, you must first become acquainted with 
atoms. ‘They consist of: 


Uranium-atom nucleus is more complex. Electrostatic repulsion amon; 
Only @ small amount of energy need be applied to this nucleus to mal 


URANIUM 235 
ATOM 


je of an oxygen atom. The nucleus occupies only one trillionth of the total 
of o golf ball, the ne 


est electron would be a quarter of o mil 


way, 


Neutrons, which may be thought of as 
mass without any electrical charge; 

Protons, or mass with units of positive 
electrical charge, and 

Electrons, which are units of negative 
electrical charge with virtually no mass. 

‘The neutrons and protons constitute the 
nucleus of an atom, and the electrons revolve 
around this nucleus like planets around the 
sun. Most of the mass of an atom, conse- 
quently, is in its nucleus. No atom’s nucleus 


protons gives ito dumbbell shape. 
break apart into two fragment 


is satisfied until it becomes electrically neu- 
tral by gathering around itself as many elec- 
trons as it has protons. Changes in the ar- 
rangements of these electrons are respon- 
sible for the energy released in chemical re- 
actions. Hence, burning coal or gasoline re- 
leases “atomic” energy, but not “nuclear” 
energy. Much more energy is released by 
changes deep in the heart of atoms. 

Atoms of the same element do not always 
have the same mass, because the number of 
neutrons in their nuclei may vary. This is 
true of uranium, the raw material of the 
atomic bomb. Every atom of uranium has 
92 protons, but the number of neutrons var- 
ies. A uranium atom having 142 neutrons 
is called U-234 (92 plus 142 equals 234), one 
having 143 neutrons is called U-235, and one 
with 146 neutrons is called U-238. 

The most common kind of uranium is 
‘U-238, Atoms of U-234 are found so seldom 
that they can be disregarded. But U-235 
atoms are highly important, because ways 
to separate them from U-238 have been dis- 
covered, and the energy provided by adding 
one slow neutron to this kind of atom’s 
nucleus will shatter that nucleus. This is 
not true of the nucleus of an atom of U-238. 

‘The diagrams on page 66 show why an 
atom of U-235 is more vulnerable than 
most atoms. You will note that the nucleus 
of an oxygen atom is depicted as a sphere, 
whereas the uranium nucleus looks like a 
distorted dumbbell. What accounts for this 
difference? 

‘Two forces affect nuclear particles. The 
first of these is an electrostatic, repulsive 
force pushing the protons apart. If it were 
the only force present, the nucleus of an 
atom would fly apart automatically. But 
it is opposed by an attractive force that 
operates among all nuclear particles, wheth- 
er they possess electrical charges or not, 
when they are brought into close proximity. 

In a light nucleus, such as that of the 
oxygen atom, the attractive force far sur- 
passes the repulsive force, so the nucleus 
tends to be a compact sphere. In a heavy 
nucleus, such as that of the uranium atom, 
the repulsive force is relatively greater. 
When it is great enough, a slight perturba- 
tion divides the protons into roughly equal 
groups, pitted against each other in a kind 
of tug of war. A single, additional neutron 
entering the nucleus may then make the 
nuclear drop fly apart into two smaller 
droplets. 

You probably have seen a chunk of dry 


When a neutron splits a. uranium atom, more neu- 
trons are released. Nearly all the elements from se- 
lenium (atomic no. 34) to lanthanum (57) have been 
found among fragments of shattered U-235 atoms. 


oT 


Possible design of a mobile nuclear engine. A chain reaction started by a cosmic ray in o small 
of uranium 235 would turn water into steam. A cadmium rod might help retord the 


SHIELD. URANIUM 


INCANS 


/ x 
weuragy "® eesvuLUm 


MODERATOR @ radium 


Heat given off by uranium-graphi 


CADMIUM TO HALT ACTION 
WHEN DESIRED 


SHIELD OF PARAFFIN, 
CADAAIUM, AND LEAD 


URANIUM 235 
PLUTONIUM 


could heat cities or drive stationary engines using low-boil- 


ing liquids. Water circulated through piles at the Hanford, Wash., plant would supply o fair-sized city. 


ice dropped into a pail of water. Part of the 
dry ice turns to vapor, and the water bubbles 
as though it were boiling. Roughly speak- 
ing, this is what happens when a neutron is 
added to the nucleus of an atom of U-235. 
The nucleus acquires vibrational kinetic 
energy at the expense of a bit of the neu- 
tron’s mass. 
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The energy results from what is known 
as the “mass defect.” Suppose, for a mo- 
ment, that you had 100 ordinary marbles, 
each weighing one pound. Lumped togeth- 
er, they would weigh 100 pounds. But, if 
those marbles behaved like the protons and 
neutrons in the nucleus of an atom, the 
total weight would be only 99.2 pounds. 
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If the 


Matter is mostly emptines 
ers were removed for an 


In other words, the marbles would weigh 
less in a heap than separately. 

Now suppose that you had 200 such ex- 
traordinary marbles. If they all behaved 
like nuclear particles, you would naturally 
expect them to weigh two times 99.2, or 
198.4 pounds, when brought together. But 
they would actually weigh 198.6 pounds. 
And if you divided a group of 200 such mar- 
bles into halves, each group of 100 would 
weigh 99.3 pounds or a tenth of a pound 
more than your original pile of 100 marbles. 

This peculiarity of protons and neutrons 
has been found to be true experimentally. 
‘The loss in weight when they are united in 
nuclei is the mass defect, and the change in 
weight when a group of 200 such particles 
is divided into two groups of 100 is exactly 
analogous to what happens when a U-235 
nucleus is broken apart. The resulting frag- 
ments are about .1 percent heavier than 
ordinary atoms having the same number of 
particles. These overweight fragments, as 
if unhappy because of their obesity, im- 
mediately shake loose their excess mass in 
the form of kinetic energy. This is the 
energy that powers an atomic bomb. 

But how are enough neutrons obtained 
and put into the nuclei to break up tremen- 
dous number of (Continued on page 218) 
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ctrical “glue between the atoms composing two heavyweight fight- 
stant, the men might poss right through each other like a couple of ghost 


BAROMETRIC 
‘SWITCH 
TAMPER 
U-235 
oR 
Pu239 
CANNON 
CHARGE 


‘An explosion occurs when sufficient amounts of 
uranium 235 or plutonium are brought together. In 
an atomic bomb, this may be done by shooting one 
piece of explosive material into another piece 
from a tiny cannon fired by a barometric switch. 
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JUDGES IN CONTEST 


Popular Science announces $3,300 
Servicemen‘s Handicraft Contest— 


All men and women now in service 
AND veterans eligible—Details on 
page 150—Judges from wide fields. 


ERE are the judges of Popular Science's 

Servicemen’s Handicraft Contest. These 
five men and two women have made out- 
standing contributions to America’s success- 
ful war effort, and particularly to the wel- 
fare of the fighting forces. Two of them 
have directed fine service publications which 
meant so much to the servicemen and wom- 
en, especially overseas. Two others have de- 
voted their full energies to vocational and 
cultural rehabilitation of those returning 
from the fighting fronts. Another was one 
of the most popular entertainers at every 
front she visited—and she got to most of 
them. Of the other two, one played an im- 
portant role in providing the weapons of war 
to the fighting men, and the other in bring- 
ing the story of the war to the people. 


SGT. MERLE D. MILLER founded ond edited 
the Pacific Edition of YANK, the Army W. 


BRIG. GEN. GEORGES F. DORIOT, ASF, 
Director of Militory Plonning for the Quartermos- 
ter General. French-born and World Wor | veter- 
‘an, he has been o Harvard professor and industrial 
become o U.S. citizen 


MRS. CASS CANFIELD, noted sculptress, 
rects the Arts and Stills Corps of the A 
Red Cross, which provides constructive and creative 
occupation for sick and disabled servicemen during 
their recuperation in militory ond naval hospitals. 
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FOR Gl’s AND VETS 


MAN. NATHANIEL SALTONSTALL, os Chi 
Hondicroft Branch of Army Service For 
handicraft kits and workshops to overseas 
‘and troop transports. The program, 
for able-bodied soldiers only, is extremely popular. 


ropic heat, lashing 
shells, Jop snipers couldn't stop 
wer, and she says war-end is not job-ond for her. 


REAR ADM. HAROLD B. MILLER, ot 42 the MAJ. WALTER W. HITESMAN, JR., hos Bene 
Navy's youngest admiral, is that service's Director editor_of the Marine Corps mag HE 
of Public Information. He has done more thon LEATHERNECK, 0 Jonuory 1942, A ere. of 

other one person to bring to the public the Louisiona Stat ‘was @ newspaperman in Baton 
full story of the Novy's port in World War Il. Rouge before joining the Morines in October 1940. 
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e' 
LIGHT PARTS SHOW Present a 
DEVELOPMENT OF RUNWAYS: 


Id's londing strips will be able to accommodate thr: 
janding at the some time. The longest runway will be ov l will be 12 land- 
ing strips with a total length of over 16 miles. A 15,000-foot seaway on Jomaica Boy will serve seaplane: 


IMMENSE IDLEWILD 


New York's $200,000,000 airport will be equipped 
to handle 600,000 landings and take-offs per year. 


EW YORK CITY is taking an enormous 
gamble on the future of intercontinen- 

tal airplane travel—a hundred-million-dollar 
gamble. It is sinking that sizable sum in the 
swamplands of Jamaica Bay, building what 
is confidently expected to be the world’s 
greatest airport. The total cost eventually 
will be near $200,000,000, 

‘Millions add up mighty fast when you go 
out and buy 4,600 acres of land 13 miles 
from the heart of New York, and with it " i il “ 
the 1,100 buildings that stand on it. For the f'eMermer of the tele oil seed on thereon 
site alone, the city paid over $10,000,000, trofic expected when cir travel hits ifs. sh 


Looking toward the west over New York City’s concentration of skyscropers, one sees Idlewi 
white area in the background, 13 miles from the heart of the city. The new field takes in on 
‘than 4,600 acres; its cost will reach $200,000,000. Thirteen 
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More than 40,000,000 cubic yards of earth were pumped onto the swampy meadowlond from the adjacent 
waters of Jamaica Bay to bring the site of the oirfield up to 12 feet above sea level. This tremendous load 
would fill an area 3,000 feet (10 city blocks) long and 300 feet wide to a height of more than 1,200 f 


While the City of New York took the 
iginal gamble in starting an airport on 
such a grand scale, the major air lines have 


and this was just a starter, with more t¢ 
Idlewild is not just another airport of 


immense size. It is unique in design, from 
runways to the huge loading and adminis- come in and eagerly taken on their share 
tration area in its center. They call the run- of the ante. Thirteen lines have signed con- 


none of tracts for use of the field at fixed fees 
calculated to amortize the city’s investment 
and pay for the whole operation. Though 


way system “tangential,” becau 
the landing strips runs directly into the 


central area. 


's runways will be the world’s finest, with o combined length greater than New York City’s Man- 
hattan Island. Their intricate potter will make it possible to hand!e 600,000 landings and toke-offs per 
year, more than one every minute, day and night. This is for in excess of LaGuardia Field's 90,000 capacity. 


Idle 
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Idlewild's 4,600 acres dwarf New York City’s famous LeGuordia and Floyd Bennett airfields. A 20-mile 
network of roads, with its own bus line, will thread the layout. A parking oreo will hold 30,000 cars. 


they were being charged in proportion to the 
space used, there was such a scramble for 
it that city officials had to haggle some of 
them downward on their demands in order 
to squeeze them all in. 

Idlewild is New York's bid for the air- 
plane trade of the world, passenger and 
freight, It is to be used for international 
traffic and the longer trips within this 
country, LaGuardia Field will eventually 
handle only the shorter hauls. 

Space for hangars and shops has been 
contracted for by the air lines to the extent 
of 685 acres. The total cost of these build- 
ings is estimated at $60,000,000. The city will 
build them and charge the lines rental in 
proportion to cost. Each line may design its 
own buildings, but the city will have the 
veto on exterior appearance. 

Construction of Idlewild has been planned 
in three stages, the first one of which is now 
finished. Besides the first three runways, 
there is a temporary administration build- 
ing of concrete blocks and sufficient apron 


for the time-being use of these few runways. 

‘The second stage calls for six complete 
runways, a four-story administration build- 
ing to cost $12,000,000, and more apron 
space. The date set for completing this 
stage is 1947. By that time, too, there will 
be many hangars and shops as well as a 
tank farm for storage of fuel. Oil com- 
panies have been clamoring for privileges at 
the airport but no contracts have been 
signed as yet. The present plan is to permit 
all companies to participate. There will be 
a complete pipe-line system through which 
oil and gasoline can be pumped from the 
tanks to any part of the field. 

Just when Idlewild will reach its third and 
final stage of completion, with its 12 run- 
ways finished, is not certain. ‘The date will 
probably be after 1950 and will depend upon 
the growth of long-distance plane traffic. 
Already, the original ambitious plans for 
the field have been modified many times in 
the light of developments and indications 
of future demands. 


The enormity of the new field is emphosized in the drawing below. The central area alone, including the 


odministration buil 


TOLEWILD wOUL COVER FROM 
FeaRRy TO. 
Sno, STREET 


19, arcade, and aprons, will be more than 300 acres, bigger than most major airports. 


POPULAR SCIENCB 


Bedridden People Can Read 
Books Flashed on Ceiling 


‘THE microfilm that sped V-mail to service- 
men overseas is now being used for the 
entertainment of hospitalized veterans and 
other bedridden patients. Books, magazines, 
and comics are recorded on it. The roll is 
placed in a projector, and the patient reads 
from the ceiling, as shown at right. 

‘The patient needs only to operate three 
buttons on a panel placed at his hand. The 
first flashes a square of light on the ceiling, 
the second brings the pages of a book into 
view progressively, and the third turns the 
film backward so that any page may be 
reread, A patient in an iron lung moves 
the head to either side to turn the pages 
forward or backward. The projector was 
developed by Eugene B. Power and Robert 
D. Howse of Ann Arbor, Mich. 
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Built-in Stand Makes 
Firm Support for Book 


A STAND that is part of the 
front and back covers of a 
book forms a sturdy support, 
holding the volume or note- 
book in an upright position 
for reading and ready refer- 
ence. Two triangular-shaped 
segments fold down from the 
covers and are locked to- 
gether with a long pin, mak- 
ing the book appear as if it 
were resting on a lectern. 

Invented by Hugh Pearce 
Botts, a New York City artist 
and etcher, the standing book 
cover will facilitate reading 
for convalescents, students, 
businessmen, and typists who 
are required to copy excerpts. 
It is also expected to find 
wide use on books specially 
bound for libraries. 
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JET-TURBINE PLANES 


Something new has been added to the jet engine: propeller 
drive that gives top efficiency at any speed or altitude. 


By LT. COL. N. F. SILSBEE 


NGINES that deliver both jet and pro- 

peller power have been developed be- 
hind the veil of wartime secrecy. While the 
atom smashers were tapping a new source 
of heat, the aviation engineers were seeking 
new, more efficient means of using heat to 
fly airplanes—and their discoveries can be 
used immediately. 

Already, the new-type engine's perform- 
ance is being evaluated in an experimental 
AAF plane soon to be test-flown. This air- 
plane differs from all others in that a gas 
turbine both pulls and pushes it through the 
air. The P-80 Shooting Star and the British 
Vampire are merely jet planes. The Ryan 
FR-1 Fireball has a conventional engine in 
its nose and a jet engine in its tail. The 
new fighter has a gas turbine that twirls a 
prop in the nose and a turbo-jet engine that 
emits a jet in its tail. 


THE VAMPIRE, Briti: 
is powered by a De Hovillan 


ict fighter, hot a normal t 
Goblin turbo-jet engi i 
through" combustion, rated at 3,000 pounds’ thrust. Top speed can be maintained from 10,000 to 25,000 fe 


Jet propulsion is such a momentous de- 
velopment that May 14, 1941, the date the 
first British jet fighter flew, already ranks 
second in importance in aviation history 
only to December 17, 1903, the date of the 
Wright brothers’ first flight. That fighter 
had a W-1 turbo-jet, designed by Frank 
Whittle, and was built by Power Jets, Ltd, 
It proved that, at long last, airplane speeds 
were high enough, heat-resistant alloys were 
good enough, and the installed weight of 
power units plus fuel was low enough to 
permit the gas turbine’s use in aircraft. 

The turbo-jet engine, as is now well 
known, operates by pulling in air, compress 
ing it, and adding heat at high pressure. 
Some of the energy resulting from the ex- 
pansion of the combustion products turns 
the turbine that drives the compressor; the 
rest can be ejected through a nozzle at high 
velocities. The reaction to this high-pow- 
er discharge of (Continued on paye 78) 


. full military load, It 
le-sided impeller ond. “straight 
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THE RACE OF THE TURBO-JETS 


Two types of turbo-jet engines con- 
tend for supremacy: the fat, short 
centrifugal-flow (left) and the long, 
cigarlike axial-flow. The axial-flow 
job shown is the General Electric 
TG-I00 with propeller drive. 


EXHAUST CONE 


COMBUSTION 
EXHAUST CONE 


COMPRESSOR 
\munristace) 


Manley Bate 


E 


STARTING. 


in on experi which also hos 
jet ond propeller drive in the some plane 
altitudes. Engines of this type may be widely used 


such a jet will thrust an airplane forward. 

Such turbo-jets differ from rocket engines 
(P.S.M., May "45, p. 70) in that they rely on 
the atmosphere rather than their fuel sup- 
ply for oxygen. They are most efficient at 
very high speeds and altitudes. At low 
speeds and altitudes, too much of their 
thrust power is needed to turn the turbine 
which pulls in and compresses the air. By 
using two gas turbines, however, one to emit 
a jet and the other to turn a propeller, air- 
craft can be operated efficiently at either 
high or low speeds and altitude: 
turbine,” says Dr. Jerome 8. 
head of the department of aeronautical and 
mechanical engineering at Massachusetts 
Institute of Technology and chairman of 
the National Advisory Committee for Aero- 
nautics, “gives evidence of being the next 
step in the evolution of power plants, com- 
parable in its effect on technology to that of 
the steam turbine at the turn of the cen- 
tury.” 

‘There are two important types of turbo- 
jet engines, operating on the same fund 
mental principles but differing in the ar- 
rangement of the essential parts. One type 
is the centrifugal-flow turbo-jet, and the 
other is the uzial-flow turbo-jet. The dif- 
ference is somewhat analogous to that be- 
tween conventional radial and in-line re- 


Rear view of the General Electric 1-40 (J-33) cen- 
trifugel-flow turbo-jet that drives the P-80 Shooting 
Stor. Note the cy! 


expected to 


LUMPRESSER 
(DRIVEN: BY 
TURBINE) 


GAS TURBINE 
IMAIN. POWER. 


+ engine in the toil. Combination of 
ive efficient operation at all speeds ond 
to power the huge transport planes of the future. 


ciprocating engines. A  centrifugal-flow 
turbo-jet is likely to be short and fat like 
a drum, whereas an axial-flow engine may 
be long and thin like a cigar. 

Centrifugal-flow engines, based on Cap- 
tain Whittle’s original conception, pull the 
air in near the center and whirl it out 
toward the ends of the compressor blad 
‘The rear casing of the air compressor may 
have seven, ten or more symmetrical chan- 
nels radiating outward, depending on the 
number of combustion chambers. These 
channels distribute the air to the chambers 
where it is mixed with the fuel. 

In the axial-flow engines, on the other 
hand, the air flows straight through the 
five essential parts of a turbo-jet: (1) in- 
take duct, (2) compressor, (3) combustion 
chamber, (4) turbine, and (5) exhaust noz- 
zie. These parts are arranged in a straight 
line in axial-flow engines, and compression 
is obtained by the action of several sets of 
blades rather than by the single-stage ac- 
tion usually found with centrifugal flow. 

Advocates of centrifugal-flow engines 
rightly contend that greater power per 
pound of the engine weight has been ob- 
tained thus far from engines of this type 
than from axial-flow engines. The latter, 
however, being smaller in diameter, are 
cleaner aerody- (Continued on paye 234) 


the multistage axial-flow compressor of the 
General Electric TG-180, the projected power plant 
of several experimental fighters ond bombers. 


GERMANY. Heinkel-Hirth engine He S 2. Mixer fan, 3-stage oxial flow. Flight-t 


1943 


GERMANY. Jumo 004 B. 8-stags = ME-262. 


19 A. Axial-flow power-booster unit Jonuary. Vought F4U-1, 


I-16 (J-31). Centrifugal compressor, reverse flow. Used with reciprocating engine. Ryan FR-1. 
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ENGLAND. De Havilland Goblin 2 (H-2). Centrifugal compressor, through-flow. Winter. Vampire. 


U.S.A. G.E. Axial-flow compressor, turbine a "drive in nose, 1-40 J-33) in tal 


ARTIST RECORDS 
HOME-FRONT WAR 


UNSIGHTS, gyrocompasses, and other 
intricate instruments of war, together 
with the people at the Sperry Gyroscope 
Company who developed them and who 
helped to assemble them, are the subjects of 
a group of drawings and paintings by Alfred 
D. Crimi, Six selected specimens of his 
work are reproduced here. Widely known 
in the art world as a mural painter, Mr. 
Crimi imparts an individualistic technique 
that is particularly effective in industrial 
drawings because he is able to show intri- 
cate detail and more general impressions at 
the same time. 

The artist has captured the deep concen- 
tration of operators, working with micro- 
scopes, fitting into place the tiny parts of 
mechanisms that were vital to victory. In 
other drawings he depicts massive gyro- 
compasses undergoing tests that compare 
with the actual conditions under which they 
are to be used. His entire series of pictures 
reflects the keen application of skilled hands 
on the home front striving continually to 
send the best and latest weapons to the 
men on the fighting fronts. 


HIGH-ALTITUDE LABORATORY ot Sperry's si 


low zero. Crimi depicts a typical scene in the main 
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TURRET GUNNER sits i ling, hands (s 
through body) on levers, thumbs on range dial. 


wloted ct 
st chombe 


ASSEMBLY LINE of o Novy guns RANGE SPRINGS for the sight ore 


odjustment is mode on the sights opti ¢ }. — microscope. A study in patience and cs 


GIANT GYROCOMPASSES getting + “INVASION” COMPASSES for londing croft 
test, which simulates roll, pitch, ond y get the Scorsby ond, in the background, swing test. 


Former Lt. Burl D. Harrison (left) and ex-Maj. Edgar D. Yule, founders of Yule Industries, Inc., were both wounded 
in battle. The African campaign cost Harrison @ leg: Yule wears o metal cap where a bullet shattered his skull, 


ARMY KNOW-HOW WINS 


Combining grit and git-up with some tricks they 
learned in the service, these disabled veterans 
started a successful motor-maintenance business. 


CUSTOMARY METHOD LAYS UP TRUCK DURING MOTOR REPAIRS. . . 


In the conventional way of major motor overhaul o heavy-duty freight truck is left standing idle while garage 
mechanics make the necessary repairs. This method is costly to owners of fleets of trucks because it not only 
ties up the vehicle in the shop, but offen necessitates sending another truck and transferring the freight load. 


bd THE OFFICE. Yule, whose left side is still poro- 
lyzed os @ result of his wor injury, directs the company's 
Octivities. He wos formerly sales manager of a truck firm. 


IN THE SHOP. Horrison checks o cylinder block 
that hos been reground. Despite his artificial leg, 
he is able to oversee ond help with the shop's work. 


\ 
By ROBERT K. LEAVITT 
Photogrophs by WILLIAM W. MORRIS 


NE year ago a couple of cracked-up 
veterans in the Army's Percy Jones 
General Hospital spent much time project- 
ing the kind of business they would start, 
when, as, and if they ever got to be opera- 
tional again, Today that business is run- 
ning, brisk as you please, in Quincy, Mass. 
The story of how these two bunged-up 
men started a business concern while they 
were still so shaky they had to hold each 
other up, how they did it on very limited 
capital, how they surmounted difficulties 
that would have stumped an able-bodied 


YULE SYSTEM KEEPS TRUCK ON ROAD WITH MOTOR REPLACEMENT 


Under the Yule system, the pattern of Army Ordnonce M: 
where its engine is disconnected ond lifted out intact. A rebuilt engine is immediately in- 


into the gora: 


citizen, and how they have now turned the 
corner is one of grit, git-up, and know-how, 
And by no means the least is know-how. 
‘These two boys are smart apples. 

Step up and meet them: 

Edgar D. Yule has a brainpan that is 
mostly metal—put in by surgeons to replace 
bone shattered in a line-of-duty accident. 
He walks with a cane, and his left side is 
still partly paralyzed. During the war he 
was Major Yule, running a top-efficiency 
ordnance motor-maintenance shop that 
“kept ‘em rolling” for outfits in the Sixth 
Service Command. Before that, he had been 
a successful sales and service executive in 
the truck end of the busy automotive busi- 
ness around metropolitan Boston. He's still 


tenance is followed. A broken-down truck is towed 


stolled, ond the truck goes right back on the reed. The damaged motor is rebull ond held for the next emergency, 


Skilled mechanic (right) instructs J. F. McKeever, 


Hore McKeever is pro: 
block of a motor. This is ordinarily a factory job. 


a success in this highly competitive line. 

Burl D, Harrison is minus a leg. The 
Krauts shot part of it off in North Africa 
and amputated some more when they took 
the wounded Lieutenant Harrison prisoner. 
He had been commander of a mechanized- 
cavalry reconnaissance unit. Before the 
war he was a chemical engineer, mechanical 
engineer, and metallurgist. 

‘The war taught these two—as it taught 
millions of other Yanks—that there's no such 


out of a cylinder 


on ex-Gl, in 


crankshaft grinding at Yule Industries, Inc. 
thing as being licked. It taught them the 
science of organization and the art of leader- 
ship. Further, it gave them both firsthand 
experience with one of the really big ac- 
complishments of the Army: motor main- 
tenance. Harrison depended on ordnance 
outfits that kept his vehicles moving. Yule 
ran the kind of outfit that did this job. 
Now, the essence of Army Ordnance 
Maintenance is to keep vehicles moving by 
a process that ec q ) 


Aldo DeGrasse, former Novy seaman, starts os appren- 
tice volve grinder. Yule men are schooled in the shop. 


Super X-Ray Machine Develops 100,000,000 Volts 


ELECTRONS will be speeded to energies of feet high, and six feet thick, the super X-ray 
100,000,000 volts, producing X rays of the machine contains a huge electromagnet, 
same power, in a machine developed by between whose poles there is a doughnut- 
General Electric scientists and engineers at shaped glass vacuum tube in which the 
Schenectady, N, Y. Fifteen feet long, nine electrons are whirled. 


R. 


Navy Bearcat Fighter Has Range of 1,500 Miles 
ANOTHER cat of the famous Grumman miles an hour at sea level and climb over 


litter of Navy fighter planes, the light, high- 5,000 feet a minute. A bubble canopy gives 
powered F8F Bearcat, can do more than 400 the pilot 360-degree visibility. 
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Sending out im 
60 of 70 feet of its 


project 


target. This giv 


fitted with the VT fuse will burst if it comes within 
it 50 times the target area of @ projectile with impact fuse. 


SHELLS HUNT TARGETS BY RADIO 


By DEVON FRANCIS 


ARLY last December, every man on a 

certain sector facing the Von Rundstedt 
“Dulge” in the Ardennes suddenly was thrust 
into combat. Cooks, waiters, and truck 
drivers were called on to participate in a 
counterattack. The Germans had speared 
into the American lines, and in doing so 
had overrun an ammunition dump contain- 
ing thousands of shells. 

‘The counterattack succeeded. The dump 
was recovered intact. And the Germans, all 
unknowingly, sacrificed a chance to filch 
from the United States the secret of one of 
the three great scientific developments of 
World War II. If, in retreating, they had 
carted along with them just one of those 
thousands of shells, they would have known 
about the VT or “proximity” fuse, as closely 
guarded against enemy intelligence as the 
atomic bomb and radar. 

So cautious had the Army and Navy been 
about using the VT fuse, which explodes a 
shell or a bomb merely by “looking at” a 
target, that for almost two years after its 
development the device had not been com- 
mitted to battle use under any circum- 
stances where the enemy could recover duds. 
When the “Battle of the Bulge" developed, 
it was decided to risk the fuse for the first 
time under such conditions. 

The VT (variable time) fuse is what 
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artillerymen the world over have wished 
for ever since the explosive shell was in- 
vented. When it passes within damaging 
distance of a target, it explodes the pro- 
jectile that carries it. 

Until a sultry August day in 1940, when 
the first handful of what was to become a 
home army of 80,000 persons began work- 
ing on VT's, only two ways of exploding a 
bomb or a shell were known. It could be 
set off either with a fuse that started a train 
of detonation when it actually hit a target, 
or with a fuse that was timed to start work- 
ing a given number of seconds or fractions 
of seconds after launching. 

But time and impact fuses could not be 
relied on to give a blanket of air bursts over 
an enemy position at long or even medium 
range. An enemy soldier hidden in a trench 
or foxhole, or even lying flat on the ground, 
had a fair chance of escaping an artillery 
barrage unhurt. An impact-fused shell did 
some damage, but when it hit it shattered 
upward in an inverted cone. In antiaircraft 
fire a direct hit on a plane at long range 
was pure accident, so impact (or contact) 
fuses could not be used. Time fuses caused 
a great dispersion of bursts around a plane, 
but only a small percentage of them were 
close enough to do any damage. 

All armies recognized the problem. Navies 
recognized it even more. It had begun to 
look as though the airplane, as a weapon 
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ACID VIAL BREAKS, AND 
ENERGIZED BATTERY STARTS RADIO 


Drawings by STEWART ROUSE 


Construction of proximity fuse for @ rotated shell 

‘and how it operates (A) in firing, (B) ig 

(C) on receiving radio wave reflect 

‘and (D) on bursting. VT fuses for 
hree-tube instead of five-tube 

curront from windmilled 


against ships, might never be coped with. 
Despite our firepower, could we ever bring 
our Navy to within effective distance of the 
inner core of Jap resistance without losing a 
prohibitive number of ships? If the Navy 
found a weapon to solve its problem, it 
would be a two-edged sword—our air forces 
could use it against the ground fire that 
plagued their operations. 

Every resource of research was applied to 
the problem. The detonation of an explosive 
container by a change in air pressure or by 
changes in light intensity was considered. 
‘Then someone thought of the possibility of 
detonation by radio wave. A radio wave 
travels at the speed of electricity and light, 
or at the rate of about 71 circuits of the 
earth in one second. That would provide 
sensitivity. Someone in Germany had 
thought of it, too. Captured German docu- 
ments showed that Nazi scientists had 
worked on the radio-wave problem for at 
least 10 years and had given it up. 

American and British scientists didn’t 
give up. Less than three years from that 
day in 1940, radio fuses were in production. 
And this is their record in combat: 

In the Battle of the Bulge, German 
prisoners trudged dejectedly rearward mut- 
tering that this new and terrible weapon 
of the Americans ought to be outlawed. 

In the famous 80 days of V-1 bomb at- 
tacks on London, the VT fuse became so 
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SAFETY ROTOR 
WITH TETRYL- FILLED. 

HOLE WHICH SHELL SPIN LINES 
UP WITH DYNAMITE CAP, SO CAP. 
CAN FIRE THROUGH IT TO BOOST! 


DOUGHNUT-LIKE AREA 
‘OF RADIO SENSITIVITY 
ROUGHLY MATCHES 


-*" RADIO SENDS OUT WAVES TO 
MAKE AN AREA OF SENSITIVITY 


(CURRENT, FIRING CAP 


EXPLOSION OF 
DYNAMITE CAP 
DETONATES: 

| BOOSTER, WHICH 
IW TURN EXPLODES 

| BURSTING CHARGE 
OF SHELL 


ACCELERATING SHELL TO 
2,800 Fr, PER sec. 
MuzZLe VELOCITY. IN 
EFFECT, THIS CAUSES 
EACH POUND OF 

FUSE TO WEIGH 
20,000 Ls. 


SHELL 1S CUT AWAY 
To SHOW VT PROXIMITY 

FUSE, WHICH CONTAINS 

‘A RADIO, BATTERY, AND DETONATING AND 
SAFETY DEVICES STRONG ENOUGH TO STAND 
STARTING IMPACT AND CENTRIFUGAL FORCES 


Making tu 
problems in developing VT fuses for rotated shells. 


effective that defensive airplane attacks on 
the robots were almost abandoned in favor 
of straight antiaircraft fire. In the final 
week of the buzz bombs, four out of every 
five of the missiles shot at from the ground 
were destroyed. No small measure of the 
VT fuse’s success in antiaircraft operations 
was due to its companion piece, the Ameri- 
can electronic predictor (P.S.M., Sept. ‘44, 
p. 115). 

In ground operations, the VT swept Rhine 
bridges clear of enemy troops like a broom, 
yet left the bridges themselves intact. It 


low, left to 
for a bomb. The projections on the bomb fuse are ai 


graph at extreme right is a clockwork mechanism that keeps the wind-driven generator on a bomb fu 
working until the bomb has had time to pass through formations of 


ome 


ht, are proximity fuses for a rocket, for 


‘STARTS IT SPINNII 


INSTANTLY. : 


NOTE GROOVES CUT IN SOFT 
METAL DRIVING BAND BY 
GUN'S RIFLING. FOLLOWING 
RIFLE GROOVES CAUSES 
SHELL JO SPIN, 

Rous 


1s and other parts able to withstand the shock and centrifugal force was one of the greatest 


Mortar-shell fuses were difficult because of si 


snapped Jap and German telephone com- 
munications and opened paths through 
barbed-wire entanglements as easily as 
Moses parted the waters of the Red Sea. 

In one instance, 60 howitzer shells, catch- 
ing the enemy in the midst of a sneak attack 
by rubber boat across a river, killed 702 men. 

Allied fighter planes firing VT-fused 
rockets averaged two hits out of every 
three shots against enemy planes. 

In one year, the Navy's statistics showed 
that 51 percent of all enemy aircraft shot 
down by antiaircraft five-inch guns had to 


the 


ntennae for ” 


rocket or bomb, for o mortar, and 
ransverse excitation." In the photo- 
from 
smber. 


ndly aircraft beneath the 
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SPAHR 
SSeN RN path OF 
reagmenrs, 


CONTACT FUSE on artillery shell couses 
frogments to be thrown upward in cone. 
Airplones can be protected by revetment 
soldiers by 


end trenches or foxholes. 


RavIo. 
SENSITIVITY 


GROUND — FUSE ExPi ES 


VT FUSE explodes shell before it hits 
the ground. Fragments ore showered across 
revetment wall: and into hid Blost 
effect for destruction of buildings olso 
is enhonced by exploding shells in cir. 


be credited to VT fuses. The remainder 
were shot down by time fuses—but three 
times as many time-fused as VT-fused 
shells were used. 

VT fuses gave the American First Army 
a bag of 471 enemy planes in a single two- 
week period. In the Pacific, trouble from 
Jap antiaircraft fire was stopped regularly 
with an antidote attack by aircraft carry- 
ing VT-fused rockets and bombs. 

_ The gun firing VT-fused shells was, gen- 
erally speaking, from 300 to 400 percent 
more effective than one using time fuses. 

Perhaps the most brilliant characteristic 
of the proximity fuse used in bombs and 
artillery shells is that it causes bursts to 
conform to the terrain. An explosive charge 
detonates as readily at a given distance 
above a 2,000-foot mountain as it does above 
a river valley. 

“I think," wrote a four-star general from 
the European theater to Maj. Gen. T. H. 
Campbell, Jr., of the Ordnance Department, 
‘Washington, D. C., “that when all armies 
get this shell, we will have to devise some 
new method of warfare.” 

The success of the VT fuse rests on a 
well-known scientific principle known as the 
“Doppler effect.” Happily enough, the minds 
engaged in working on detonation by radio 
wave knew it would function from a change 
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Generol Electric eng’ 
S. D. Epstein locks of 
© proximity fure used 
on a rocket projectile. 


Rodio tubes for VT fuses 
ore tiny. Experience in 
moking them shockproof 
will bring us sturdier 
bulbs for Christmos trees. \ 


in the intensity of the reflected signal. In 
other words, they knew a shell could be fired 
on a horizontal path five feet off the ground 
and that it wouldn't go off until the signal 
rose in crescendo by increasing proximity 
to the target. 

You get “Doppler effect” when an air- 
plane or a train roars by you. Astronomers 
get it when planets approach and retreat 
from the earth. The pitch of sound in the 
train or the airplane rises as it approaches 
you. The pitch drops as it goes by you. Stars 
‘change color as they come toward the earth, 
change again as they move away. All this i 
due to the fact that a moving body, over- 
taking the waves that it creates, piles up 
those waves into shorter segments. Their 
“pitch” rises. 

‘The radio signal from the VT fuse builds 
up “pitch” on the rebound, and the explosive 
goes off. And to show how sensitive the 
VT is, as compared with other devices pro- 
posed, it will measure a distance of 70 feet 
accurately, even though the waves energizing 
it travel at more than 186,000 miles a second. 

The VT fuse in the United States started 
as an idea in 1940 at the Department of 
Terrestrial Magnetism, Carnegie Institution, 
in Washington. The Navy sponsored the re- 
search on VT fuses for high-rotation pro- 
jectiles such as (Continwed on page 230) 
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WHAT’S NEW IN AVIATION 


WRIGHT FIELD SHOWS ITS SECRETS TO THE PUBLIC 


T= inside story of how America won mastery of the skies was recently revealed 
by the Army Air Forces at Wright Field, Dayton, Ohio, the $150,000,000 lab- 
oratory of aeronautical science. On these three pages POPULAR SCIENCE shows 
some of the newer developments. 


XA-38 Wallops Like a Bomber, Flies Like a Fighter 


DESIGNED around the hard-hitting 75-milli- 
meter cannon, which makes it look like a 
flying swordfish, the Beech XA-38 attack 
plane strikes with the powerful blows of a 
bomber while boasting the speed and ma- 
neuverability of a fighter. A gunner, who 
rides in an armored cockpit well back on 
the fuselage, mans a four-gun top turret and 
a two-gun bottom turret by means of remote 
control while aiming through a two-ended 
periscope sight. The pilot fires the cannon 
and, in an emergency, can take over both 
turrets for straight-ahead firing or strafing. 

The XA-38 has no bomb bay, but pro- 
vision is made for carrying externally in 
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wing racks either four 1,000-pounders or a 
combination of smaller bombs. Four tree- 
type rocket launchers, which permit firing 
a salvo over a wide area, can also be car- 
ried on these wing racks. 

Powered by two 2,200-horsepower Wright 
Cyclone engines and equipped with three- 
bladed, full-feathering propellers, this 141 
ton attacker can make a speed approaching 
the 400-mile-an-hour mark. From the for- 
ward end of its cannon to the tip of its tail 
and from wing tip to wing tip, the XA-38 is 
model of streamlining which gives it the 
speed and maneuverability of a fighter when 
it needs to defend itself. 


POPULAR SCIENCE 


Ejector Seat Saves Jet Pilots 


‘THis new catapult seat, soon to become 
standard equipment in the Army Air Forces’ 
speedy jet planes, throws the pilot clear 
of his ship when serious trouble develops. 
An explosive charge swings the seat up- 
ward and backward, hurling him out of 
the cockpit and over the plane's tail. 


Radar Ball Spies Enemy Planes 


RADAR beams from the antenna of a plas- 
tic ball fitted on tail turrets of B-29's and 
B-32's put the finger on invisible enemy 
planes. A distant ship shows up as a spot 
on the gunner’s radar scope. When this 
spot comes between two “goal posts,” the 
gunner knows the enemy is within range. 


Mobile Radio Land Target Tests Bomber Marksmanship 


DESIGNATED the A-6 landborne target, the 
radio-controlled device at the right is used 
to train Army Air Forces and Navy bom- 
bardiers. Improvised from motorized trucks 
being made for railroad section gangs, the 
A-6 was fitted with rubber-tired wheels 
and a radio robot to permit maneuvering 
under remote control (see picture below). 
It is powered by a 63-horsepower gasoline 
engine and has a speed of 35 miles an hour. 
An A-5 model is made with wheels to run on 
railroad tracks laid on some bombing ranges. 
‘The target itself is a pipe frame covered 
with canvas, shaped for easy visibility. 
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Clean-looking ond 
compact, the Pratt & 
Whitney 4-row radial 
powerhouse develops 
3,000 horsepower at 
normal rating and up 
to 3,500 horsepower 
with ‘water injection. 


The German BMW 
803 appears to be 
two |4-cylinder radi- 
als joined back to 
back. Its normal 
horsepower rating is 
3,350, but nitrous ox- 
ide boosts it to 4,000. 


“X Ray” Shows Cyclone Insides 


CRANKSIIAFT, articulating rods, and pis- 
tons of the Wright R-3350 Cyclone engine 
are revealed in the unusual Lucite mockup 
below. R-3350 Cyclones powered B-29's and 
other hard-hitting USAAF craft. 
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Multi-Row Radials Pack 
Power of Steam Engines 


CONCENTRATED power is locked 
up in these two compact aircraft 
engines, the Pratt & Whitney air- 
cooled Wasp Major (above) and 
the German BMW 803 (left). The 
Wasp Major drives the F2G-1 Cor- 
sair fighter, and is being installed 
in a number of super airliners. The 
BMW 803 was the Luftwaffe's most 
powerful air-cooled job, but was 
never used in actual combat. 


‘Chute Blossoms Automatically 


Wounpen airmen need only to jump clear 
of their ships in emergencies; an automatic 
parachute will float them down safely even 
if they lose consciousness. At a given alti- 
tude a barometric altimeter device makes 
an electrical contact that fires a cartridge, 
releasing the pilot ‘chute. This, in turn, 
drags out the large canopy. 
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WITHOUT A PILOT, o Culver PQ-!4 radio-controlled plone flies in close formation wit 


“mother plane,” from which an operator moneuvers 


handles the radio plone as deftly as o humon pilot, ond collision is not so imminent os 


WHO IS 


2 CQ3 
box.” The robot ot the controls 
may seem. 


with o little "st 


YEHUDI? 


He's a robot pilot that flies a plane like a veteran, 
under radio orders from the ground or a mother craft. 


By JAMES L. H. PECK 


WAR-WEARY Flying Fortress stag- 

gered off an Eighth Air Force airdrome 
with the heaviest war load ever lifted by 
this type of bomber. It carried only enough 
fuel for a one-way trip, a pilot, a copilot, 
and a device they called “Yehudi.” This was 
the take-off of the top-secret, joint Army- 
Navy “Anvil Project,” and the beginning of 
one of the war's weirdest air missions. 

After the climb to its cruising altitude, 
the explosive-filled Fortress was abandoned 
by the two pilots, who parachuted safely to 
British soil, leaving the bomber in the hands 
of “Yehudi"—the little man who isn't there. 
Guided by his invisible hands, the B-17 flew 
in perfect formation with the accompanying 
Fortresses and escort fighters out over the 
North Sea for nearly three hours. 

Flak became heavy as they approached 
the vital German naval base on Helgoland. 
The Forts and fighters climbed several 
thousand feet higher and took evasive 
action. None was more evasive than that 
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lone B-17 with the empty cockpit away 
below. Suddenly it stopped its weaving in 
flight, made several turns in a steep, glid- 
ing spiral. Then it dived straight toward 
the submarine installations on Helgoland. 
The German gunners never got it on ‘the 
way down. And they never got that sub 
yard back into operation. Concussion waves 
from the explosion bounced the escorting 
planes at their 30,000-foot altitude. 

‘The push-button warfare continued from 
early in 1944 until the very end of World 
War II, as war-wearies were crammed with 
TNT and a new explosive, which is still 
secret, and sent plunging, by remote control, 
into a number of German and Japanese 
high-priority targets. On each mission an 
officer on special duty from the Air Tech- 
nical Service Command's Equipment Labo- 
ratory—one of the AAF's most secret in- 
stallations at Wright Field—rode in the 
copilot's seat of one of the accompanying 
bombers. He carried in his lap a small 
aluminum box with which he sent radio 
commands to “Yehudi,” a combination radio 
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ENGINE STARTS ot a radio command. The PQ 
taxies onto the field and lines up with the run- 
way. It can toke off with o 30-m.p.h. cross wind. 


receiver and automatic pilot in the con- 
trolled plane. 

‘Smaller pilotless craft have been used as 
ground and aerial gunnery targets for more 
than three years. And the art of radio 
piloting has progressed to the point where 
“Yehudi” can now replace the pilots of jet 
planes and carrier-based Hellcat fighters, or 
the test pilots who normally fly untried, 
experimental craft. 

‘This miracle of radio piloting is accom- 
plished through the use of an aluminum 
“stick box" which is fitted with a miniature 
control stick, switches, and indicating lights. 


“YEHUDI," the 
troll 


femote Flight Control Uni 


IN THE AIR, landing geor is retracted, rud. 
der lacked, ond engine throttled to crusing speed. 
Automatic pilot flies plane if radi cut off. 


A cable connects this with the FM radio 
transmitter and its five-foot, half-wave- 
length whip antenna that sends the com- 
mands to the 10-channel FM receiver in the 
controlled plane. The radio impulses then 
go through a “function multiplier" box 
where they are “decoded” and passed on to 
the remote flight control unit (RFCU) 
Here they are translated into motion for the 
working of the plane's controls by means of 
hydraulic pistons, a 

You don't have to be a musician to be a 
good radio-plane pilot, but it helps. There 
is a balanced modulator in the transmitter 


rides just behind the pilot's seat in the radio-con- 
lized by three gyroscopes, it works controls through hydraulic pistons and clec- 
" This is the most human robot pilot. It doosn't just help o flyer; it replaces hi 


TURNS ore made by banking with ailerons, rudder 
being used only in take-offs and landings. Gyros 
with pneumatic solenoid governors control banking. 


hookup that produces eight musical tones 
which can be heard through headphones 
worn by the operator, Each of these de 
notes some movement of the plane's co: 
rols, Each of the eight amber lights on the 


stick box also glows to the tune of some 
control function, but the lights are seen 
before the tones are heard. When the “turn” 
light glows, for example, this indicates th: 


the circuit is clear for turning action. The 
operator hears no tone until he moves the 
little stick and the plane begins to turn, ‘The 
rder is given with the light, and the 
ecute” command with the musical tone 


FOR LANDING, wing flops ond landing geor 
ore lowered ond engine is throttled, Brokes are 


applied; plone toxies off field; engine shuts off, 


y wear the 


Expert radio-plane pilots rare 
headphones while the plane is within sight 
Really “hot” operators do not even watch 
the lights, but concentrate on the controlled 
ne itself. Only avy flyers 
re recruited for this musical flying duty, 
and it takes an experienced airman about 
50 hours to learn how to be a “beep pilot.” 
There is no “feel” to radio flying; it is 
strictly a matter of air judgment 
finger facility. A safety pilot rides in the 
controlled plane to correct the student's 
mistakes, and an automatic power valve 

him to page 224) 


enables (Continued on 


“STICK BOX." Selector switch (A) 
crates the throtile, landing gear, flaps, brakes, ete 
turns. Indicator lights (D) show actions selected. 


sets ond resets circuits for action. Actuator switch (B) op- 
Control stick (C) noses PQ up or down, banks, and 
Button (E) prevents accidental rising of geor. 


ban7 Mt 


CONVAIR B-32 BOMBER, with « win; 


six feet less then thot of the Boe! 
only 15 feet shorter, Consolidated Vulteo's “super” bember 
rot weight of 100,000 pounds with capacity load and normal cr 
Four 2,200-horsepewer, 18-cylinder Wright Cyclone 
yaust-driven superchargers apiece, turn 
etre reversible-pitch prop. 


ht men. 
‘engines, equipped 
16%-foot Curt 
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JON EXCHANGE COLUMNS 


HOW THE ARMY'S MOBILE PLANT EXTRACTS ANTIMALARIA 


QUININE DIRECT FROM JUNGLE TREES 


MOBILE unit for extracting quinine 

and other drugs from the bark of fresh, 
green cinchona trees right where they grow 
in the dense forests of Latin America is 
the newest weapon in the fight against 
malaria, Although the military require- 
ments for antimalarials have been met sat- 
isfactorily by other means, the new process 
has important peacetime possibilities for 
providing low-cost drugs for the 300,000,000 
malaria sufferers in the world each year. 

‘Three types of field extraction plants— 
whose product is totaquine, a medicine con- 
taining quinine and other related alkaloids 
—have been developed under the direction 
of Maj. Robert L. Kaye, chief of the Cin- 
chona Research Unit of the Engineer Board, 
U.S. Army. 

‘Totaquine has long been called “the poor 
man’s quinine.” Its cost today, when made 
from dried bark shipped to this country, is 
$16 per 1,000 doses, or about one and one 
half cents per dose. Even at that price, 
most of the millions of malaria victims can- 
not afford proper treatment. Quinine, at 


The engine. 
from fresh 


umped plant is here set up and ready for operation in the field to extract mal 
hona bark. Each of the three percolator bags on the rack holds 500 pounds of bark chips. 


the time the Government last bought it, 
sold at $90 per 1,000 doses, and atabrine, 
the synthetic compound, cost $4 per 1,000 
doses when bought in large quantities. The 
cost of these drugs is far out of the reach 
of the poor inhabitants of malarial regions 
who are in most need of such medicine, 

Totaquine can be produced from fresh 
bark by the new method at a cost of $3.80 
per 1,000 doses, or about one third of a 
cent per dose. This figure is based on labor 
costs in this country when the gasoline- 
engine, ion-exchange process is used. When 
a simplified method is used and native labor 
employed, the production cost is cut dras- 
tically. 

One type of mobile plant is an engine- 
pumped outfit using the ion-exchange prin- 
ciple (separation of the quinine and other 
related alkaloids from the cinchona bark 
by an acid solution), the operation of which 
is shown in the flow chart above. This plant 
weighs 1,500 pounds and the necessary 
chemicals for one month's operation weigh 
another 1,000 pounds. However, it can be 


drugs 


DRUGS DEEP IN LATIN AMERICA’S CINCHONA FORESTS 


broken down into small units and carried 
by pack mules over mountain trails. ‘The 
plant can process 13,000 pounds of fresh 
bark a month, producing 120,000 ten-grain 
doses of totaquine at a cost of $182 for 
labor and $68.78 for chemicals, 

Another unit is a hand-pumped, gravity= 
flow plant that also uses the ion-exchange 
principle, It operates in the same manner 
as the engine-pumped plaut, except that 
the circulation of the acid solution through 
the fon-exchange columns is accomplished 
by gravity flow and that the agitation of 
the bark mass in the maceration tanks is 
by means of a manually operated paddle or 
similar device. The capacity is about one 
half that of the engine-pumped plant. 


Quinine-extraction field units will get the malaria 
drug from the in the rugged Andean region. 


FINISHED 
TOTAQUINE 


‘The third type is a simplified plant that 
does not use the ion-exchange method. Al- 
kaloids are precipitated from an acid solu- 
tion by the addition of a strong alkali. This 
plant is not nearly so efficient as the other 
two, but it is well adapted to small-scale 
production to meet local needs. Equipment 
may be improvised from barrels or pottery 
jars. A minimum of technical knowledge is 
necessary, and vinegar may be used for the 
acid solution. 

‘'Thé totaquine produced by any of these 
plants is an immediately usable anti- 
malarial that conforms to United States 
Pharmacopoeia standards. -The quinine 
content of the alkaloid depends on the 
quality of the bark used. 


Seedlings flown out of the Philippines started this 
‘American-operated cinchona plonting in Costa Rit 


The Room of a Million Pieces 


INTLESS tiny pieces of differently 
Cc colored wood, inlaid in patterns to give 
the illusion of perspective and shadow, cre- 
ate the definite impression of a wide variety 
of furnishings in a small, bare room now 
on display at The Metropolitan Museum of 
Art in New York City. It is the private 
study of Federigo da Montefeltro, Duke of 
Urbino, transplanted from a palace at Gub- 
bio, Italy. 

‘The wainscoting was executed 500 years 
ago in intarsia (wood inlaid in wood) by 
Renaissance artists under the supervision 
of the Florentine woodworker Baccio Pon- 
telli. It makes the room realistically ap- 
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pear to be lined with hinged benches and 
latticed cupboards containing articles sym- 
bolic of the Duke's many interests and 
accomplishments. The partly open cupboard 
doors reveal books, writing materials, mu- 
sical instruments, and other contemporary 
objects, including a very businesslike 
dagger. 

Electric lighting outside the frosted win- 
dow is arranged so that sunshine appears 
to throw the shadows indicated by the dark 
inlaid wood. Visitors are allo 
a restricted portion of the room to study 
its detail and the three-dimensional effect 
of its decorations. 
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of a fully fur 
The hinged be 
sented 10 © 
people have tried to sit on 
it. Undulating edges _ of 
books’ pages on the 
look as though they 
eady for thumb: 
ing by the ducal reader 


A section of the bench is 
shown lifted to display an 
arabesque on the underside. 
This inward-jutting cor- 
ner of the room gives an 
opportunity to study the 
effective use made of per- 
spective in creating the 
reclistic sense of depth. 
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ID LIKE ei SEE THEM MAKE... 


ybody has his own pet 


‘ot is YOURS? Popul: 


dea of some gadget 


NONCLOGGING SALT SHAKER. The dry- 
rice treatment offers temporary relief, but 
there must be some way to "make it pour” 
always—especially when you're sitting be- 
hind a luscious steak and don’t want to 
have your digestive system upset by a 
balky salt shaker before tackling the meat. 


LUMINOUS KEYHOLES would be a boon at 
all times. And, for high-spirited people 
who are lucky even to find the house, it 
would be like hitting pay dirt to have the 
keyhole stand out in the dark. 


A KNITTED ELASTIC CAP for us fellows 
who “can’t do a thing” with our hair (what 
there is of it) after a shampoo. Of course, 
we could use a football helmet, but a knitted 
cap would let the air dry the hair and at 
the same time help train it. It just seems 
to be one of thode quirks of nature that 
makes some men’s hair, after a washing, 
look as if it should adorn the head of a wild 
man of Borneo, while the Missus, her locks 
in crimpers, tries valiantly to make hers 
look alive. 
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THEFTPROOF BILLFOLD that could be fas- 
tened securely to the trousers pocket. Such 
a tie would readily warn the wallet's owner 
when some light-fingered thief attempted to 
lift it. A further improvement would be 
@ warning with sound effects, but that can 
come later, 


TELEPHONE SIGNAL to tell a person to 
call the “message operator.” This would be 
a telephone-company service to get m 
sages through should the phone be unat- 
tended when the original call is made. 


By WALTER J. SPARKS 


NE DAY in 1933, Jesse Dimmick, a Vir- 

ginia farmer, while tramping through 
a densely wooded portion of his land a little 
more than a mile from Jamestown, stumbled 
upon an ancient glass furnace. It proved to 
be the furnace in which the first glass made 
in North America was produced. Captain 
John Smith had it built in 1608 for use by 


some Polish artisans who made bottles and © 


windowpanes for the first permanent Eng- 
Ush settlement in America. 

‘The discovery, was like one of those lucky 
breaks that sometimes happen. in detective 
stories, It led to the reopening of an inves- 
tigation that had*been started in 1980 by 
the Governor of Virginig with the purpose 
of finding the fabulous “King’s Treasure” 
of Powhatan, the Indian sachem who was 
the father of Pocahontas. Many obscure 
clues have been followed up, and today we 
know the whole extraordinary story. 

It turned out that Dimmick had found 
not only the spot where American industry 
was born, but also what was really the first 
mint of the New World. A few years after 
it was built, this furnace had been con- 
verted to the making of glass beads for use 
in trading with the Indians, The beads were 
handled exactly like money; each one, even 
if defective, had to be accounted for as if 
it were a coin. Great care was taken to 
safeguard the process and restrict the out- 
put of the Italian glassmakers who operated 
the furnace. This was to prevent what 
would now be called inflation. Today the 
beads are very rare; the few illustrated on 
these pages dre insured for $1,000. 

‘The story of these skilled Italian artisans 
is in itself romantic. They had journeyed 
to London in quest of fortune. But when 
‘one Captain Norton, a man no less adven- 
turous than they were, discovered them, 
they were living in want in a London slum. 
Norton got an idea. Across the seas, in 
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A OETECTIVE STORY. 


AUEKIAS FIRST WOUSTRI 


EDITOR’S NOTE: 


The cleverest detective work is some- 
times done to solve « crimeless mystery, 
This story tells, for she first time in their 
entirety, the results of 2 15-yéar-long 
investigation that finally uncovered the 
truth about the "King’s Treasure” buried 
by Powhatan, father of the Indian maiden 
Pocabontas, more than 300 years ago. We 
know now what the treasure was—you 
can see some of it in the accompanying 
illustrations—where it was made, bow it 
was made, who made it, and why. 


‘Virginia, glass beads were in great demand 
for trading with the Indians. They were 
money. 

So Captain Norton went to his friend, the 
poet George Sandys, “a gentleman of ample 
means and noble birth," and together they 
formed a joint-stock company with Sandys 
as treasurer and Norton as manager of the 
glass works. A contract was signed with 
the six Italians, who, with their wives and 
families and their two forward-lookinj 
ployers, set sail (Continued on page 208) 
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MERCURY 

SWITCH 

QUICKSILVER FLASHLIGHT SWITCH con- 

trols the beam according to the position in 

which the lamp is held. It lights up when 

you point it down or hold it horizontally. In 

the end opposite the bulb is a drop of mer- 

cury, which rolls to make the contact clos- 

Wh ing the circuit. The flashlight was invented 
CONTACT by Gwilym F. Prideaux, Cleveland Heights, i 


CONTACT MADE BROKEN 


L 


PAINTBRUSH CLEANER has teeth in it to 
comb out dirt and hardened paint. Embedded 
in a cylinder of wood or plastic material are 
wire teeth set at an incline toward the direc- 
tion in which the cylinder revolves. The 
brush is fastened on a support so that the 
spirally arranged teeth will travel across it 
with a back-and-forth motion when the cyl- 
inder is turned by the handle. For a brush 
that has become hard with caked paint, a 
cleaning solution is first used to partially 
soften it. The machine embodies the ideas 
of Carl Jay Wiksten, St. Joseph, Mo. 


CHEATING THE OUTDOORS of the heat 
that would merely go to waste up the chim- 
ney is accomplished by the device originated 
by. Wilbur 8, Brooks, West Hartford, Conn. @_ 
largest proportion of. thé heat 
raecated by an open fire goes up and out, 
even with a well-designed fireplace, the 
inventor conceived the idea of returning 
part of this heat to the room by means 
Of a fan intake that pipes the chilly air 
through the flames of the fire. Lengths of 
pipe are joined and arranged continuously 
at the back of the fireplace in the direct 
rays of the heat going up the flue. Low- 
temperature air from the room is sucked 
through the conduit, heated, and ejected 
back where it will do the most good. The 
contrivance also helps in the ventilation of 
the room. It is.portable, easily set up, and 
COLD AIR IN- can be fitted to any fireplace with a few 


TAKE AND FAN simple tools. The end of the pipe through a 
which the heat is discharged can be ex- 
a tended to the part of the room where addi- 
aa tional heat is most needed. 
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IT’S EASY TO READ IN BED if you have 
one of the new attachments designed by 
Courtland D. Burton, Indianapolis, Ind. You 
can lie flat on your back and, except for the 
slight exertion involved in turning the pages, 
do nothing but enjoy the latest “whodunit” 
or the current issue of POPULAR SCIENCE 
MONTHLY. A suitably slanted easel is held 
at a comfortable distance in the reader's line 
of vision by an adjustable rod that is secured 
by a thumbscrew to the headboard of the 
bed. Suspended on this rod is an electric 
spotlight focused to illuminate the reading 
matter. The book or magazine is attached 
to the easel by spring clamps on either side, 
and is kept from sliding down by a rest at 
the bottom edge. The apparatus can be 
easily removed, taken apart, and packed for 
storage or shipping. 


ad 


BALL 
ENGAGES 
THREAD 


ELECTRIC BULB SNAPS INTO IT. No more 
twisting of a bulb in its socket if the inven- 
tion of Louis Frank, Fellows, Calif., is 
generally used. Bulb ends are molded of 
plastic, in which, instead of threads, are 
from one to three friction catches, or steel 
balls on spring cushions. ‘The bulb is shoved 
into an ordinary socket, where the friction 
catches establish connection with one pole 
of the circuit. The other pole connects in the 
usual way with a wire extending through 
the lamp to the base of the plastic plug. 


BELLYWHOPPERS DE LUXE are possible 
to girls and boys who own the sled im- 
provement invented by Emerick Hodaly, 
Detroit, Mich. Not even a hill is required. 
A pole with a handlebar crosspiece at one 
end and a pointed piece of steel at the other 
is fixed by ropes fastened to the sides of 
the forward end of the sled. Holding onto 
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this attachment, the sledder can propel 
himself over level snow or ice, or he can 
use the device for steering when coasting 
downhill. The ropes that attach the pole 
to the sled control the length of stroke and 
thereby prevent bruised hands from too 
hearty a push. Stretched ahead, the con- 
trivance can be used for pulling the sled. 
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COMPOSE YOUR COLOR PHOTOS 
AS HOLLYWOOD DOES 


HOW THE GLAMOUR CAPITAL TAKES LESSONS FROM NATURE 


By ROMAN FREULICH 
Fertrot Photogrepher, Republic Pltuet, In. 

-HENEVER I am asked why I prefer 

W ecior to black-and-white photography, 

I invariably reply: “Not.until you copy a 

painting with your camera can you under- 
stand.” 

In taking color pictures, you paint on film 
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with light. You copy the visible colors of 
the spectrum in their many combinations 
and variations as reflected by the objects 


reason for him to hesitate to explore the 
beauties of color, for he can take good color 


POPULAR SCIENOB 


pictures with the equipment that he 
probably has at hand. Besides the 
film, he needs only his camera, tri- 
pod, sunshade, two flood lamps and 
@ reflector, and perhaps a light 
meter. 

I make many color portraits of 
Hollywood stars, some of which are 
reproduced on these pages. But at 
home I get just as pleasing results 
with amateur equipment, When tak- 
ing outdoor snaps of my two chil- 
dren, I boost light into the shadows 
with a homemade reflector. It is the 
approach rather than the equipment 
that counts. 

Amateurs know that in black-and- 
white photography they can put the 
shadows to work, balancing them 
against the lighter areas to render 
a more pleasing composition. You 
achieve much the same effect in 
color if you play complementary 
colors against each other. Try to 
wash out the shadows and permit 


Yellow and red provi 
Martin's brunette hair, while h 
sot off effectively. Below, red-I 
Linda Sterling taken against a syntheti 
‘ocean, and at left, against o 


contrast for Janet 


ae 


color to give separation, for 
deep shadows blacken color. 

You cannot correct mis- 
takes on the transparency, as 
you can by intensifying or 
reducing a black-and-white 
negative. The shutter snaps 
on color with finality. 

Put complementary colors 
to work! That is the basic 
rule in a nutshell. You need 
only explore the fields—or 
your flower garden—to find 
many examples of colors 
working harmoniously to- 
gether as nature intended. 
Red roses are complemented 
by green leaves and branches. 
We call the colors comple- 
mentary because in combina- 


OSX 
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tion the red appears redder and the green 
actually greener. Both stand out more 
brilliantly because of the relationship. But 
pluck @ red rose and place it against a 
wall of dull-red brick, and it loses much 
of its brilliance. 

As in arranging complementary colors in 
painting, compose your photographic sub- 
jects with the same eye for colors. Here 
are six color combinations that will be 
easy to remember and of immeasurable 
value in color photography because the 12 
colors in them occur frequently: 


Crimson +.» Green 
Scarlet . Blue-Green 
Orange .. «+++ Blue 
Yellow .... Blue-Violet 
Green-Yellow Red-Violet 
Yellow-Green .. .» Magenta 


In portraiture, including even informal 
outdoor snaps, clothing colors and the 
background should harmonize as do these 
examples. Colors should be subordinate to 
the subject. Contrary to black-and-white 
Practice, light backgrounds need not be 
provided for dark subjects and dark back- 
grounds for light subjects because the colors 


will create contrast. Hersh and brilliant 
colors, as well as very dark ones including 
black, should be avoided because they ob- 
scure important detail and may be other- 
wise unpleasing. Children dressed in light 
colors photograph well against pastel 
shades. Men in blue may be placed against 
a background of maroon. Try pastel green 
for women in lavender, or jade green for 
women in pink. 

Faces, tending toward yellow-orange, usu- 
ally photograph well against blue sky, but 
many portraits, particularly close-ups, can 
be improved greatly by make-up. In gen- 
eral, application of make-up offers no diffi- 
cult problem—provided you can get any 
males in the picture to stand for the stuff. 

Make-up obscures blemishes such as slight 
scars and splotchy freckles. Persons, par- 
ticularly girls and children, who enjoy a 
fair and clear skin require scarcely more 
than a touch of lip rouge. 

Several types of make-up are generally 
available in drug stores. I prefer a grease 
base of a tint to suit the individual. Simply 
daub it on the forehead and cheeks with a 
finger and smooth it down. Shade the sur- 
face with powder. Apply a natural red lip 


PLANNED LIGHTING IS THE SOLUTION TO YOUR 


NE of the most important factors in 
the production of a good portrait is 
the photographer's ability to see high lights 
and shadows. Every light that is used has 
a specific purpose and does a certain job 
in creating an effect in the portrait. 
What the four lights most often used by 
professionals will do for a portrait is shown 
dramatically in the five photos below. The 
diagram at the far right is keyed to indi- 
cate just which lights were used in making 
the photos, Thus, the key light was used 
for Figs. 1, 2, 4, and 5, but not for Fig. 3. 
Just as in nature, where the sun is the 
main source of light, good portraiture ordi- 


narily involves the use of a single key light. 
‘This key, which alone was used in Fig. 1, 
should be placed before any other light. 
Without complementary lighting, it will 
leave sharp shadows. Either a spotlight or 
diffused floodlight can be used; a spot gives 
sharp-cutting, crisp details, while diffused 
light is often more desirable for photo- 
graphing children or elderly people. A spot 
is ideal, nevertheless, when a dramatic char- 
acter study is being made of an old man 
or old woman—it brings into sharp contrast 
every whisker, wrinkle, and pore in the face. 
In general, a floodlight is more flattering. 

A “fil” light is used to throw an over-all 


rouge, smoothing the contours with a soft 
brush. Men usually require a rouge of 
brownish cast to match their naturally 
ruddy complexion. 

‘You cannot always find exact color com- 
binations for your photography, especially 
outdoors where you usually must take what 
nature provides. A change of suit or dress, 
if you are at home, may simplify the prob- 
lem. Since the light in early morning and 
late afternoon carries a reddish tinge, it is 
a good idea to take your pictures between 
nine and three. Place your subjects in the 
sunlight away from both shadows and 
shade. Include such dark backgrounds as 
trees and hedges only when they are lighted 
by the sun. It is a good idea, too, to photo- 
graph people from a low angle in order to 
include blue sky or clouds. To avoid un- 
sightly squinting, have your subjects turn 
slightly away from the sun. Use a reflector 
to fill in shadow and provide some sii 
lighting. : 

‘There is little you can do about the light 
for landscapes and scenics except to se- 
lect an appropriate time. Choose a bright, 
sunny day if possible. Include a tree or 
doorway or a friend in the foreground. 


Once you are satisfied with outdoor color 
pictures, you will be ready to move indoors 
‘This means artificial light, either flash or 
flood, and you will discover the most im- 
portant difference between black-and-white 
and color photography. 

Contrary to what you have learned in 
making biack and whites, you will find flat 
lighting best, except for certain effects in 
which shadows are needed to dramatize a 
scene. The flat technique succeeds because 
the contrasting colors themselves provide 
separation and give a feeling of depth. 

To produce flat lighting, two No. 2 flood 
lamps in reflectors are adequate for full- 
length figures and room corners. Place one 
on each side about 18” from the camera, one 
at camera level, the other 18” highe 

Start with close-ups of persons or a still 
life of objects grouped on a table. I always 
try to include at least four colors, for the 
more you include the richer the result 
will be. 

If possible, back up the principal interest 
with a colored screen or dyed bed sheet, or 
place your subject near a colored wall to 
take advantage of reflected back light. Se- 
lect a background of some variant of red, 


PORTRAIT PROBLEM 


illumination on the subject and serves to 
soften the shadows created by the key light, 
as indicated in Fig. 2, which was taken 
with both the key and fill in place. The fill 
should be as close in line with the camera 
as possible and at about the same level to 
direct light full on the subject from the 
viewpoint of the camera lens. Its intensity 
‘should be less than that of the key. The 
closer it is to the subject, the more the 
softening effect on the shadows, But take 
care not to wash out shadows completely. 

A “hair” light, while not a necessity, adds 
greatly to a portrait. Figure 3 was taken 
with no other lighting, and it shows vividly 


By EMERSON HALL 


just where the hair light falls. A small spot 
is best for the purpose, though a diffused 
light will serve fairly well. Place it behind 
the subject and 12" to 24” higher on the 
side opposite the key. Take care that its 
rays do not hit the lens, and don't let its 
light strike the subject's nose. What effect 
the hair light has when used with the key 
and fill is shown in Fig. 4. 

‘The final light is that for the background. 
It is focused on the background itself, not 
on the subject, and is used to build up the 
light value of the background in relation to 
the picture, as in Fig. 5, where all four 
lights were used in making the portrait. 


Both sky and water are captured with the camera 
at a low angle, and their color adds beauty to 
this diving-board study of actress Lynne Robers. 


blue, yellow, or green. Leave dark colors 
and white alone. A pattern sometimes adds 
eye appeal. I created the synthetic ocean 
background in one of the accompanying 
photos by projecting hard blue-white light 
through an empty 5-gal. bottle. Colored 
cellulose acetate sheets over a spot or flood 
give similar results. 5 
Brilliant pottery, gourds, china flowers, 
paintings lighted from the side to avoid 
reflections, figured sweaters, brilliant neck- 
ties, and ribbons or flowers in the hair—all 


MAKE-UP IS IMPORTANT. 


smoothed with a finger, and then shaded with powder. 


First, @ greate bore of o tint to suit th: 


Even a background of strow lends interest to this 
yw of blonde Vera Hruba Ralston. One flash bulb 
The straw reflected light on her hair. 


war used. 


these add effectiveness to color composition. 

If the colors you select harmonize, then 
the picture is good and you are pleased. 
But if they clash, the picture looks odd 
even to an untrained eye. 

One final word: Avoid an extreme bright- 
ness range, that is, do not include very 
dark and very light areas. Outdoors this 
may be done by having the sun somewhere 
behind the camera, Indoors, careful selec- 
tion of your colors and careful placement 
of your lights will do the trick. 


kin is dabbed on and 
‘opplied and blended 


Natural red lip rouge is 


to the contours with a soft brush. The make-up items shown at right con be obtained at most drug stores. 


TTTLE time remains to complete 
that gift list, Shown on this page 
are four of the many projects de- 
signed especially for this postwar 
Christmas by POPULAR SCIENCE con- 
tributors, To make them, see the 
Usted Home and Workshop pages. 


A JEEP FOR AN ACTIVE BOY. Junior will go 
for this allwood pedal model, but you may make him 
cone of metol if you prefer. Turn to pages 162 to 166. 


FOR THE YOUNGER CHILD. The pull toy shown 
joshes ‘the_rainbow from the 

Secs extonfing from te Te vieake They torn along vite 

the wheels for @ variegated color show. See page 155. 


— 


WHEN BIG BROTHER comes home 
rt he will go in for colorful 
sal bel coal to tre aopeomiatl 
than an equelly colorful ie rock? This 
one, with alligator and palm trees for its 

tropical allure, is described on page 161. 


DAD OR A FISHERMAN PAL Pe 
box 


shown ot 


In He glauedin top fr spoce for 
ry ef favorite flies. It holds 
‘on ample supply of smokes. See page 148. 
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PLASTIC LOUPE with precision - ground 
lenses giving a magnification of 2.5 times 
is put out by the American Optical Com- 
pany, Southbridge, Mass. The lightweight 
plastic frame is held securely and com- 
fortably before the eyes by an adjustable 
elastic headband. Also adjustable for dif- 
ferent facial contours and widths between 
eyes, the loupe is well ventilated and will 
fit any type of face. It can also be worn 
over eyeglasses easily. Artists, inspectors, 
and others will find it conserves eyesight 
and improves efficiency. 


FAST AND SMOOTH wood cutting is ob- 
tained with the new expansive bit below. 
It features a wedge-lock groove that is 
formed when the replaceable center lip is 
locked tight with a machine screw and 
which holds the cutter blade at the diam- 
eter set. The bit comes in two models, each 
with two blades with easy-to-read scales, 

and cuts holes from % of an inch 

to 3% inches. Manufacturer is 

Bruno Tools, Beverly Hills, Calif. 


PLANE IRONS AND CHISELS can be kept 
sharp as new with this adjustale grind- 
ing attachment, It can be used with 
grinding wheels of any size or shape and 
will take plane blades and chisels up to 
3% inches wide and % inch thick, holding 
them firmly at the critical sharpening 
angle. Read-Lewis Machine Co. makes it. 


MAGNETIC STRAIGHTEDGE that exerts 
an 18-pound pull and adheres to any metal 
surface is used to guide flame-cutting tools 
in making uniform cuts, Made of alumi- 
num by the B. & W. Company, Los Angeles, 
Calif., it is available in three models from 
18 to 36 inches long. 


Here's Collector Charles 
B, King examining one 
cof his important group 
‘of working models, o 
British locomotive that 
is shown compl 

der on the next page. 
The collection includes 
models of practically 
every form of power in- 
stallation for industry. 


nuRTy-six working scale-model engines, 
iicana with the precision of fine jewelry 


and representing practically every form of 
power installation used in industry, make 
up one of the finest collections of its kind 
in the world. The models, some of which 
are shown on these pages, are owned by 
Charles B. King, and are on display in his 
home at Larchmont, N. ¥. The machines 


" in miniature include electric-light plants, 

steam-operated mill machinery, ferryboat 

PIONEER AUTO ENGINEER and steamboat engines, locomotives, auto- 

WNS RAI mobile and airplane engines, steam ham- 

OWNS RARE COLLECTION mers, locomotive air pumps, and power- 
generating plants. 

Paslonceghs Py SORE keer Engine models comprise only a small part 

P’ y P 
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Scala model of @ 100- 
hp. National gasoline 
engine built by A. C. 
Currons of Leeds, Eng- 
land, about 1910. The 
bore of the model is 1'/ 
inches, with @ two-inch 
stroke, The shaft diame- 
ter is 5 of an inch, and 
the flywheel nine inches. 
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tnd overhead lubrication, 


e ya We wee Me 


: a Fired with cannel_coal, 
re tin ‘ model is believed 
See. =) ae Ae copoble of developing 
: a = : approximately one ho 
" , power. It is 64 inches in 
\ % * length, ond the hi 
top of stock 
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Looking into the cob of the Great North- 
ern model, Controls end gouges are all 
made to scale, and are in working order. 


of King’s complete group, which 
includes small-scale copies of ships, 
guns and cannon, and antique 
locks. His ancient-elght-inch how 
itzer model was described and pi 
tured in the November issue of 
P.S.M. (pages 116-117) 

Mr. King, who has spent several 
years in gathering his collection 
from all parts of the world, was 
a pioneer in the automobile indu: 
try. Back in 1895, he was a driver 
in America’s first automobile race, 
held in Chicago on Thanksgiving 
Day over a 54-mile course. He fin- 
ished second. He helped Henry 
Ford build his first car by giving 
him some parts and suggestions, 
and, in 1896, rode with Ford in the 
first test run. In the following 
years he designed automobile, 
marine, and aeronautical engines, 


On @ bose 9/4 by 17% 
is mounted o model 
layout. It 

includes a horizontal com- 
pound mill engine, and 
the miniature tools upon 
rack are correctly scaled. 
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Tandem compound marine conden: 
reverse gear ond oir and circulating pumps, is 18 i 


and has 89% bolts ond screwi 


al 
The model wos built in England. 


There ore approximately 1,800 tiny screws in that thimble, all individually made on automatic machi 


Ps 


that turn out 600 an hour. Used in fine instruments, they cost about $100 on ounce (more than 4,200 screws). 


$100-AN-OUNCE SCREWS 
MAKE GOLD LOOK CHEAP 


MERE spoonful of little screws as a 
A\ day's work for'a man and a compli- 
cated machine would seem to be a poor 
output, but when the tiny screws are worth 
more than their weight in gold it’s a diffe 
ent story. Though they are made of brass 
or steel, these little screws cost around $100 
an ounce. Gold is worth $35 an ounce. 

Automatic screw machines do what the 
ancient alchemists could not—they take 
base metal and turn it into something more 
precious than gold 


‘An operator checks @ machine that forms, threads, 
‘and slots the heads of screws by successive outo- 
matic steps from 12-foot lengths of wire stock. 


These miniature screws for watches and 
instruments are all made individually. To 
turn out one of them is just as much labor 
for man and machine as to make the larg- 
est machine screw. And, of course, they 
are as important as the big ones, for with- 
out them we would not have many fine 
instruments that are essential to the ma- 
chine age of today. 

A firm that takes pride in the smallness 
of its products, having specialized for three 
generations in the finest machine screws, 


19,2 screw, the end of wire stock (greatly 
jed) is topered to site and threads are cut. 
A knife cuts the head ond forms bate of.next screw, 


- 


is the shaping knife cutting the head of o 
serew and making the taper of the screw to follow. 


Photographs by WILLIAM W. MORRIS 


is the Waltham Screw Company at Wal- 
tham, Mass. There the writer saw how these 
tiny machine parts are turned out. The 
workers go around with watchmakers’ eye- 
glasses hinged to their regular glasses or 
on headbands. You can watch one of the 
screw-making machines in operation with- 
out seeing what it is doing unless you look 
very closely and have good eyesight. When 
threads are as fine as 100 to the inch they 
are almost invisible. And this factory turns 
out screws with 240 threads to the inch. 

Automatic machines developed in this 
plant helped to make the dollar watch 
possible by bringing down the cost of the 
screws that went into it. In wartime this 
factory's products were as important as the 
guns, tanks, and planes in which they were 
used by the million. 

‘Tolerances on these fine screws are on the 
order of half a thousandth. It is not mere- 
ly a matter of cutting so many threads to 
the inch, but the shape of these microscopic 
threads must be correct. They are just 50 
high and so wide, and have an exact angle 
of “pitch,” usually 60 degrees, which is the 
American standard for machine screws. 

The master tap from which the cutting 
die is made to turn out screws with 240 
threads to the inch is smaller than a pin. 
yet close examination with a glass will 
show that the threads are there. These taps 
are produced on a miniature lathe, then 
hardened and tempered. They are used to 
thread the dies used on the automatic ma- 
chines. A die may make as many as 100, 
000 screws before it wears out. That is, 
when it is used on brass or ordinary steel; 
stainless steel wears out the die about five 
times as fast. 

Automatic screw machines in the Wal- 
tham plant occupy only about a square 
yard of space each, but they do everything 
to turn out a finished screw from wire 
stock, once they are tooled and adjusted. 
—GoLp V. SANDERS. 
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Screws not slotted on the automatic mac! 


are set one 


by one into rim of this wheel and cut by a circular sow. 


dri 


Is countersink the hole on both 


hexagonal nuts also get individual hondling. Two 


a 


‘A shank threaded only about a half 


tops 


ich from the end 


the nuts ond they build up until the shank is full. 
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Christmas Trees Are 
Now Lighted by 
Fluorescent Bulbs 


FLUORESCENT lamps 
have been adapted for 
Christmas-tree lighting 
by Sylvania Electric 
Products, Inc. Being free 
from mercury, which 
tends to return to its 
normal liquid state when 
there is a low bulb tem- 
perature, these new bulbs 
can be used outdoors in 
winter as well as indoors, 
No starting device is 
necessary since the care- 
ful selection of gases 
helps to keep the glow 
discharge voltage below 
the 120-volt standard. 
Lamps are marked for 
AC, but can be used on 
DC without any partic- 
ular harm, 


canyons 
FA 


Conning Tower for Railroad Cars Will Give Panoramic .View 


PASSENGERS on railroad trajns will have 
an opportunity to see all the landscape there 
is through the windows of the Vista Dome 
car recently put in service on the Burling- 
ton system. This penthouse addition to tl 


standard car is built into the roof, and its 
top and sides are laminated heat- and, ray- 
resisting glass. Air conditioning adds: to 
the comfort of the 24 passengers who can 
be accommodated at one time. 


FACE MASK 
GLASS WINDOW 


EXHALING 
PIPE 


EXHALING 
BREATHING 
AG 


WEIGHT 


FROG 


RUBBERIZED diving suits fitted with 
helmets and breathing apparatus, Britain's 
web-footed “frog men” performed one of the 
most hazardous operations of the war. 
Shortly after dawn on D Day, they slipped 
unobserved from rubber dinghies and swam 
like fish to neutralize underwater mines and 
booby traps. Also, they flattened massive 
obstructions the Germans had erected in the 
shallows off the coast of Normandy and 
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REGENERATING 


CHAMBER 


ALLOWS AIR 


To BE 


HELMET :ATHED. 


OVER AGAIN 


INHALING 
PIPE 


COLLAR 


INHALING 
BREATHING 
BAG 


OXYGEN 


ZED 
STOCKINET 
suit 


MEN 


opened a path to the beaches for the flat- 
bottomed landing craft. 

In the Pacific, from the Marshalls to Ba- 
likpapan, the U.S. Navy had its “warriors 
in swim trunks.” Unarmed, and garbed only 
in shorts and webfoot galoshes, these mer- 
men of the Underwater Demolition Units 
braved sharks and enemy fire to blast nat- 
ural and man-made obstacles, clear- 
ing the way for our assault troops. 
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Britain's underwater specialists could remain submerged for nine hours while swimming on missions covering 
more than 10 miles, Unhampered by their equipment, they moved about freely without betraying their presence. 


= —— 
FRENCH COAST" 


ENEMY MINES. 


EXPLOSIVE CHARGES 
MAGHETICALY 
ATTACHED TO NAZI 
OBSTACLE AMINE 


Unseen by surface watchers, the frog men swam close to the Normandy beaches to fix magnetic charges to 
thousands of German mines (above) ond underwater steel barricades, blasting @ path for our invasion craft. 


Overboard! Corried by rubber dinghy os near os. her noiselessly to their objective, towing 
possible to their target, the men spill out ond . explosive charges. They better two miles in an hour. 


TEN MILES 
AND RETURN ————> 


ATTACHING 
CHARGES 


The human mine sweepers carry their boat to o beach to head out into the Channel. Under their rubberized 
suits they wear inch-thick kapok jerkins for protection against the shock of underwater explosions. 


Frog men also worked out of midget submarines. Armed with cutters, they severed the strands of antisubma- 
rine nets, allowing the subs to slip through. In enemy waters they fixed delayed-action charges to harbor craft. 


In the Pacific, U.S. Novy underwater scouts hit at A smoke and a drink make just the right bracer for 
the Japs. Sergei Aalto, of Portland, Ore., exudes Shipfitter 1/C John Regan, of Boston, aboard the 
delight at the prospect of smashing Guom defenses. pickup boat ofter he had set charges at Balikpapon. 


No zero-hour nerves here. Members of o Navy Underwater Demolition Unit watch in fascination as B-25's 
strafe Balikpapan's beaches to drive the Japs inland. After the bombers winged away, warships took up the 
shelling to provide protection for these heroes, soon to dive in and plant explosives around underwater obstacles, 
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THE ‘‘SPIRAL MUSEUM” 


OOKING like a coil spring set on 
its small end, a strange building 
will be added next year to New 
York City’s skyline. Frank Lloyd 
Wright, “modern” Wisconsin archi- 
tect, designed it to house the Solo- 
mon R. Guggenheim collection of 
“non-objective” painting. 

Although the building will be 
12 stories high, it will have no 
floor levels. Instead, a spiral ramp, 
increasing in diameter from bot- 
tom to top, will wind around a 
central light shaft topped by a 
glass dome. Paintings will be 
displayed on the outside walls. 
As visitors pass over a grill at 
the entrance, a vacuum system 
will draw dust off their clothing 
and shoes. This, with air con- 
ditioning, will make it unneces- 
sary to cover pictures with glass. 
Floors, ceilings, and walls will be 
covered with cork for heat and 
sound insulation. 


Model of the unique museum building designed by Frank Lloyd 
Wright for construction in New York next year. Its “gallery” 
is @ continuous ramp spiraling outward os it circles a light 
shaft. The overhang of successive turns will provide a con- 
tinuous window—the only opening in the outside wall. Rectan- 
gular sections at base will house the administrative offices. 


Cross-soction view shows the odd interior arrangements of what will be Manhattan's most bizarre building. 
The tower at the right, topped by a glass-bubble astronomical observatory, contains “fast” ramps that 
will enable visitors to go from one level to another without making the circuit of the main gallery ramp. 


IT IS FUEL FOR THE HOUSEWIFE . 


Since 1859 natural gos has been used for cookin 
discovered that the hydrocarbons of the gos we 


NATURAL GAS 


Ame 
reactive, opening up o vast, new field of research. 


RAW MATERIAL FOR THE CHEMIST 


0, but it wos not until the 1920's that chemists 


By J. D. RATCLIFF 
Drawings by Stanley Bote 


RESEARCHERS HAVE BARELY ENTERED THE CHEMICAL 
WONDERLAND THAT HOLDS A STORE OF NEW PRODUCTS 


ENTION natural gas and people think 

of the flame in the cookstove. They 
never think of the chemist. But to the 
chemist natural gas is a fabulous raw ma- 
terial with dazzling possibilities. It is a 
source of desirable atoms that can be re- 
strung to make molecules worth millions. 
“If one starts with natural gas,” says Dr. 
Gustav Egloff of Universal Oil Products, “all 
the known synthetic products that man has 
developed in organic chemistry can be di 
rived—and there are over 500,000 of them 
Potentially, natural gas is the basis for a 
new industry which can dwarf the coal-tar 
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industry we built a generation ago. The 
gas that issues from the ground in 37 of the 
48 states can be converted into an incredible 
array of products: potable alcohol, plastics, 
rayons, perfumes, drugs, solvents, explo- 
sives, insecticides, flavorings. 

Practicing the wizardry of his trade, the 
chemist has done all these things. And he 
believes that he barely has his foot in the 
door, Yet some chemical texts still state 
that natural gas is completely unreactive, 
completely inert! These texts even offer 
proof that the molecules in natural gas can 
never be ripped apart and retailored into 
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» GASOLINE 


RAYON 
ACETATE 


PRODUCTS FROM NATURAL GAS ey ed seen ee scorvhers and chemists have only be- 
it “the mé 


They call 
gos 


new patterns! This idea was accepted by 
everyone until one day in the early 1920's 
when a momentous accident happened in 
the laboratory of an oil company. A group 
of chemists were studying the problem of 
corrosion in natural-gas pipe lines. They 
correctly guessed that corrosion was due 
to the action of gas plus air that had 
leaked into the pipes. 

‘To reproduce conditions artificially, and 
to hasten any reactions, they put natural 
gas and air in a steel chamber under pres- 
sure. When they opened the chamber they 
found droplets of wood alcohol, formalde- 
hyde, and formic acid! This was one of the 
golden moments of chemical research, and 
the investigators had the wit to realize it. 
It was easy enough to see what had hap- 
pened. One atom of oxygen from the air 
had combined with a molecule of methane 
to make wood alcohol, two atoms of oxygen 
to make formaldehyde, and three to make 
formic acid, 
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ns 40 supply such an amount was out of the q| 


AMMONIA 
> PERFUME 


| row material the wo 
ns of gallons of-tol 


desiral 
produced t 


Despite what chemical texts said, the 
hydrocarbons of natural gas were reactive. 
Once this was realized, the lid was off. Natu- 
ral gas represented a chemical raw ma- 
terial cheaper and easier to handle than 
any other raw material previously known. 

Rough calculations brought out striking 
facts. Potentially, 1,000 cubic feet of natu- 
ral gas—which cost five cents at the well 
—could be converted into eight gallons of 
ethyl alcohol, four gallons of methyl alcohol, 
one gallon of acetic acid, and other valuable 
products. Weight for weight, natural gas 
costs only one fifth as much as crude oil. 

Natural gas is a mixture of four gases: 
methane, or marsh gas, ethane, propane, 
and butane. Of the four, methane is the 
lightest and most plentiful. It constitutes 
90 percent of all natural gas. Besides these 
things, natural gas contains smaller amounts 
of pentane, hexane, heptane, and helium. 

In most cases, industry takes out the 
component wanted, then uses the remaining 
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COMPRESSING 
STATION 


FROM WELL TO DWELLING. Compre: 


yes as propane, 


sumer area. Transmi 


gas as fuel. Carbide and Carbon Chemicals 
Corporation uses this procedure in its vast 
plant at South Charleston, W. Va. It ex- 
tracts ethane from natural gas, and pumps 
the remaining gas into city fuel lines. 

‘The chemist has four general lines of 
attack in ripping apart the molecules in 
natural gas: 

OXIDATION: Oxygen is added to various 
components of natural gas under heat and 


37 OF THE 48 STATES hove natural-gas deposits, but only 24 


marketing th in commercial 


north as 


wantities. Pi 


lines from Amarillo Field in Texas extend 
inneapolis, Chicago, and Detroit, and plans are under way to liquefy the gas and ship it by barge. 


DISTRICT 
REGULATOR 


DWELLING 


stations located near gas fields extract rich goso- 
‘and helium before the natural g 
jon mains as long as 1,000 miles then carry it to the smoller distribution pipes. 


is piped to the con- 


pressure—and sometimes in the presence of 
a catalyst—to produce a giant array of 
chemicals. Example: ethane and methane 
are oxidized to produce formaldehyde. In 
turn, formaldehyde is used to make resins 
of the bakelite type. Ethane and propane 
can be oxidized to produce ethyl alcohol and 
acetic acid—used in making acetate rayons. 

‘The magical oxygen atom interacts with 
natural gas to make dyes, solvents, photo 


indicated on the map) are now 
os for 
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film, paraffin, antifreeze compounds, and a 
thousand other substances. 

DECOMPOSITION: Chemists can chip 
off an atom of hydrogen here, an atom of 
carbon there, to convert natural gas into a 
variety of new products. Or, the molecules 
can be split completely apart to leave free 
hydrogen and carbon. The hydrogen may 
be used to hydrogenate cottonseed and other 
vegetable oils into edible fats. Or, the hy- 
drogen may be combined with atmospheric 
nitrogen to make ammonia for fertilizer 
and explosives. The carbon left in this proc- 
ess goes into automobile tires and print- 
ing inks. 


THE NATURAL-GAS RESERVE in the U.S. is 200 tri 


solvent, carbon tetrachloride, is another. 

NITRATION: Adding a nitrogen atom 
to natural gases opened the way to a host of 
new explosives, some of them almost in- 
credibly violent. Several years ago a tea- 
spoonful of one of these explosives went off 
in a Swiss laboratory. It wrecked the 
laboratory, killed 10 people, and injured 20 
others. 

All this new knowledge, which was being 
put to work just as war started, was invalu- 
able. It would have been virtually im- 
possible for the United States to wage war 
on such a tremendous scale without the 
help of natural-gas chemistry. Products of 


n cubic feet, or enough to last over 60 


veers or compared with o petroleum reverve of 20 million barrels, o IS-year supply atthe present rate 


of consumption. The average domestic consumer of natural gos uses approximate! 


Retailoring the hydrocarbon molecules in 
natural gas is an infinitely fruitful field. 
Either the ethane (CH.CH,) or methane 
(CH,) molecule can be converted into acety- 
lene (HC=CH). Then the acetylene is 
used to make nylon and a synthetic rubber, 
neoprene. 

Ethylene (C.H,) is derived from ethane, 
propane, or butane. This gas is used to 
ripen oranges and other fruits. It is also 
used to make antifreeze, ethyl alcohol, and 
blending stocks for high-octane gasoline. 

HALOGENATION: By combining the 
halogens—chlorine, bromine, iodine, fluorine 
—with natural gas another set of chemicals 
results. Chloroform is one of them, and the 


DECEMBER, 1955 


ly 62,300 cubi 


this new industry are everywhere: in the 
Lucite nose of a bomber, in the rayon fabric 
of the bomber's tires, in the plastics on the 
instrument panel, to name only a few. 
Natural-gas chemistry broke one of the 
most dangerous bottlenecks that faced the 
country. We needed toluene—for TNT—in 
unprecedented quantities. Coke-oven gases 
supplied the 25 million gallons of this vital 
stuff we used in World War I. This time 
we needed more than ten times this piddling 
production—and building coke ovens to sup- 
ply it was out of the question. Gas chemists 
came to the rescue—producing tens of mil- 
lions of gallons of toluene at unheard-of low 
prices. (Continued on page 206) 
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LENSES AND PRISMS 
“GROWN” FROM SALT 


Chemists produce synthetic crystals that are 
larger and purer than those found in nature. 


By HARRY WALTON 


'HROUGH a new kind of gunsight, a 

Navy gunner sees projected in space a 
series of concentric rings like a bull’s-eye 
in the sky. It moves wherever the gun is 
aimed, an optical finger of death pointing 
out the spot where the shell will strike. 
Its heart is a thin, transparent optical 
element—a chemical crystal that could be 
“grown” in a kitchen oven. 

Tn a plant making synthetic rubber, buta- 
diene passes before the inanimate but alert 
eye of a spectrophotometer. This is a critical 
stage in the process; if impurities pass, they 
may spoil material already further proc- 
essed. Suddenly electric relays click. An 
automatic valve snaps to a new position, 
and impure butadiene is by-passed and re- 
turned for processing. Infrared light passed 
through the chemical is continuously and 
instantaneously analyzed by the instrument. 
A change in the characteristics of the 
spectrum signals, “Impurities.” This acti- 
vates electronic controls without halting 
production for an instant. The prisms and 
windows of the spectrophotometer are not 
glass, but chemical compounds synthetically 
“grown” in crystalline form. 

‘Optical crystals, ground into prisms and 


iam, and window blanks cut from a synth 
polishing. Made by The Harshaw Cher 
in instruments fo 
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ical Company, of Cleveland, the crystals are used in gu 
1d and ultraviolet spectroscopy, infra-red photography, ond polarizing optics. 


lenses, can spot enemy camouflage unde- 
tectable by the eye, photograph objectives 
by night or in fog, analyze the smoke of 
factory chimneys to reveal the product of 
the furnaces beneath, monitor the quality 
of aviation fuel, and serve the cause of 
victory—and peace—in myriad other ways 
that may not yet be revealed, 

Optically considered, the finest glass has 
limitations at both ends of the visible 
spectrum as well as within it, Common 
glass only imperfectly transmits ultraviolet 
and infrared radiation. Certain natural 
crystals not only are more transparent to 
these wave lengths, but are more effective 
in spreading incoming light into wave bands 
analogous to the color bands in an ordinary 
sunlight spectrum. Many are capable of 
double refraction—they break up a single 
unpolarized beam of light into two beams 
polarized at right angles to each other. 

Natural crystals such as calcite (Iceland 
spar), rock salt, sylvine, fluorite, tourma- 
line, and others, have long been used in 
laboratory instruments, but proved alto- 
gether inadequate to meet wartime needs 
for more and better military and analytical 
instruments. Natural calcite and fluorite 
crystals of optical quality are scarce; only 
a fraction of those found are suitable for 


crystal grown from common table salt are ready for 
hts and 
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HOW OPTICAL CRYSTALS ARE “GROWN” FROM Balt 


J] Sodiom chloride (pure table salt) is leaded into @ The grown crystal, sill ved-hot, ie 

platinum crucible, then lowered into @ four-place crys to the relting-out furnace. This transformation 
tallizing furnace. Large, single crystols of sodium chlo- of salt into © large crystal ix © continuous process; 
tide, potassium bromide, and lithium fluoride, weighing both the temperature and the mechanical lowering of 
up te 33 pounds each, ore grown in these special evens. crystals during growth ore under complete control. 


Q Mlocing the red-hot crystol_in 4 In the melting-out process the Then the still red-hot crystal is 
the melting-out furnace. Plati- outside of the crucible is heat- quickly lifted out and transferred to the 
ore used because of the ed, freeing the crystal. The cru- annealing furnace where it is allowed to 
cible Is removed, and the crystel 

remaine at the bottom of furnace. 


num crucibl 
metal's ability to withstand the 
high temperature of the molten salts. 
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A platinum crucible comes out of the furnaces bat- 
tered and scarred. This one has just been reshaped 
on the steel mandrel, or mold, and repolished both 
inside and out. It is now ready to be used again. 


use. ‘The supply of rock-salt crystals from 
Russia was cut off for several years, Prisms 
or lenses were always limited by the size of 
the natural crystals from which they were 
made, and large crystals were rare. Further- 
more, some natural crystals could be judged 
as to quality only after laborious grinding 
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The largest rock-solt prism blank ever made (left), and the 25-pound 


and polishing, with resultant waste and 
high cost. 

Naturally these disadvantages stimulated 
efforts to produce synthetic crystals with 
the same optical properties. It was known 
that certain chemical salts could be melted 
by heat and would, under favorable condi- 
tions, solidify into crystalline form. But 
more often they merely hardened into a 
mass consisting of thousands of separate 
crystals. Such a mass is partially opaque 
and useless for optical purposes. Its atoms 
lie in random planes, whereas those in any 
single crystal are oriented along definite 
lines. The difference is roughly similar to 
that between frozen winter slush and a 
clear block of ice. 

‘The problem was to orient the atoms of 
the molten mass during the critical cooling 
period. A means for doing so was developed 
at Harvard University and Massachusetts 
Institute of Technology. Since 1937 The 
Harshaw Chemical Company, of Cleveland, 
Ohio, under the direction of Dr. H. C. 
Kremers, senior chemist, has been produc- 
ing by this method crystals much larger 
and more nearly perfect optically than those 
found in nature. 

In outline the procedure is simple, ‘The 
raw material—purified common salt, for 
example—is poured into a cylindrical plati- 
num crucible with a cone-shaped bottom 
and lowered into a crystallizing furnace, 
By carefully controlled heat, the mass is 
melted and then allowed to cool enough to 
"grow" into a single crystal. The crucible 
with the completely grown crystal, still red- 
hot, is then transferred to a melting-out 
furnace, where the outside of the crucible is 


igle crystal from which it was cut. 
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heated sufficiently to let the crystal drop 
, like ice cubes from a tray over which 
ter is rur 
The red-hot crystal is th 
ferred to an annealing furnace 


The key to proper growth of the crystal is 
al control of temps s at all stage 


ithin a tolerance of one half a degree 


Plat: crucibles are used not only to 
withstan temperature of the 
prevent contamination. 
ter al has been grown in it, the 
rucible rmed on a steel mandrel, 
patche aged, and repolished both in 
side and 
The single 
llimeters (about 10 inch 
millimeters in diamete 


crystals as grown are 250 
) high and 190 


and weigh between 


Tee 


Cleoving window blonks from o chunk of synthetic 


reck-solt crystol. The blanks ore first cut roughly 
to size, then ground ond polished for exoctn 


Wet-string sow left) for cutting water-soluble 
crystols. The heodstock supplies power too jock 
shaft and an arrangement of pulleys over which the 
string runs. The crystol rests ono table offixed 

lathe corriege ond moves ageinst the string 


There in very little waste in cutting up © perfect 
synthetic crystal. At right, below, on uncut crys 
tal stonds beside o wooden dimensional model show- 
ing how it may be cut. On the left ore the prisms 
‘ond windews cut Ye the specifications of the model. 


A SHEET OF MICA IS THE MATRIX USED IN GROWING 


ay 


J Szthetic erystol, which hos tfectively replaced Aluminum-feil dish Is then ploced inside osbestos 


insulating mold, which permits molten crystal tater 
is shaped on a glass form to make dish, as on right, to coo! from top first, Sodium-nitrote crystals are odded. 


30 to 35 pounds each. They are sa : d spectrosco) 
split by cleav ism blanks or lens > reg’ none and five microns, 
blanks of variou as shown in some up to 14 microns, and po- 
accompar t sium bror nicrons. Lithium 
jet. spectroscopy 
comer is the sodium- 
‘rom £ , has f hich replaces natural cal- 
four by six inches—a size many times larger t has bee most difficult to gro’ 
than the biggest natural-salt crystal ould be produced only 
found would afford. The synthetic m- in small sizes. But a new technique de- 
chloride crystal is further si use veloped by Dr. Cutler D. West and Frederi 
it is free from defects caused by impe J. Binda of Polaroid Corporation, Cambrid; 
tions and impurities in natural rock salt ass. it possible to produce good 
Sodium chloride mon salt), p rt adily even in a kitchen oven 
um bromide, and lithium fluorid m was to make the first atomic 
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LARGE OPTICAL CRYSTALS FROM SODIUM NITRATE 


>” Dr. Cutler D. West and Freder- 


ick J. Binda of the Polaroid 
Cerporction, inventors of the 
hew method for growing large 
lens blenks for polarizing 
tics, measure a giant sedium- 
nitrate crystal. Dr. West re- 
ports he has grown crystals 
three quorters of an inch thick 
and 7% by 15 inches in oreo 
that have optical quolities 
superior to those of calcite. 
The disks in the foreground are 
aluminum pans forroundienses. 


Molten crystal is withdrawn from the oven, ond the 
mica floated on lt. This piece of mica controls the 
arrangement of the atoms in the melten moss os it herdens. 


6 The synthetic crystal, optically swperior ond much 
lorger than calcite produced by nature, is ground on 
piece of sondpoper to eliminate minute surface bubbles. 


layer of the molten salt harden in correct — succ r 
orientation. If this could be done, sub tern ‘ystal grows downwa 

quent layers would all orient themselves In practice, sodium nitrate is melted in 
after the first. The West-Binda method an aluminum dish. A sheet of mica is then 
amazing in its simplicity. It is to place in carefully lowered into the molten surface 
contact with the molten surface a substance and the melt is returned to the oven. Tem- 
having the same atomic arrangement as perature is gradually reduced until the 
that required in the melt. Mica, which crystal has solidified, at which point the 
available in sheets up to three feet in di- mica is stripped off with the aid of water. 


ameter, is the natural matrix so used. The The whole process can take as little as 

potassium atoms on its surface have a pat- minutes. The crystals have high resistance 

tern like those of the sodium atoms in the to thermal shock, In tests they did 

molten sodium nitrate and thus form an crack even when taken from an oven at 

atomic mold for the latter. he contact 300 degrees centigrade and quenched in oil 
‘dened in correct orientation, at room temperature. 
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ose New in Modern Living 


COMPRESSED FOODS of the type used by 
the armed forces will be presented to civil- 
ians by self-service stores. Foods will be 
sold from dispensers that flash a light and 
ring @ bell when a package is removed. It 
is the idea of Maguire Industries, Inc., N. ¥. 


CLOTHES ARE SPUN DRY in heated air 
in this automatic drier, a Westinghouse re- 
conversion product. And when they are dry, 
the machine shuts off of its own accord. 
It can be stopped manually for removal of 
damp pieces for ironing. 


KNOCKDOWN FURNITURE that can be 
assembled with wood pegs in the home is 
now being made. Available besides tables 
like the one shown below are beds, chairs, 
and cabinets in both wood and plastic mod- 
els. Ferdinand Kramer, a New York archi- 
tect, is the designer. He says a saving in 
shipping space and in the cost of assembly 
results in reduced prices. 


TYPING OUT TUNES is possible with this 
little musical instrument having a type- 
writer keyboard and a 21%-octave scale. 
‘Music provided with it permits an untrained 
person to play tunes by striking the right 
letters. Made by the Electronic Corpora- 
tion of America, the ““Typatune” also helps 
teach touch typing. 
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CRAFTSMEN 
RIDE THEIR 
HOBBIES 


CALLED A “DOODLE BUG,” this tiny 
car that “rides like a baby carriage” 
was built by Sgt. Arthur P. Joslin, of 
Washington, R. I, during spare time 
while he was stationed at Peninsular 
Base Headquarters at Leghorn, Italy. 
It is made entirely of salvaged ma- 
terials that were available there. 
Sergeant Joslin took the motor from 
an Italian Fiat 500 and the wheels from 
British Spitfires. The body is a spare gas 
tank from an American P-38, and the wind- 
shield is part of a plastic nose from a 
bomber. There is only one headlight. 
Spring construction is the sergeant's own 
idea. The rear spring is a cantilever type, 


WITH WHEELBARROW WHEELS, a three- 
speed motorcycle transmission, and a tiny 
\%-hp. gas engine, Louis M. Goodman, of 
Detroit, built the little underslung car 
shown below. He can get 30 m.p.b. on a 
level surface. 

‘The little car weighs only 230 Ib. and is 
chain driven, eliminating problems of belt 
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but it is made from a semielliptic model, 
and it contributes to riding smoothness. 

With four speeds forward, the “Doodle 
Bug” is said to get up to a top speed of 70 
miles an hour. It averages more than 50 
miles on a gallon of gasoline. 


MOTORIZING A BIKE was accom- 
plished by C. Hill Hutchins, of Spar- 
tanburg, S. C., by installation of a 
1%4-hp. engine and a homemade trans- 
mission and clutch. A standard 52- 
tooth sprocket was put on the rear 
wheel, being turned and bushed for 
a tight fit on the coaster-brake hub, 

‘There are two driving speeds from 
a double-grooved pulley on the motor. 
One ratio of 11% to 1 gives a speed 
up to 30 mp.h., and the other, at 914 
to 1, has a maximum of 40. 

The bike has gone 10,000 miles. 


slippage. Goodman asserts that the motor- 
cycle transmission is the secret of good per- 
formance, for without it the tiny motor 
would hardly drive a scooter. The motor- 
cycle clutch is connected by chain to the 
transmission. After a 10° start in low 
speed, it is possible to skip second and go 
immediately into high. 


187 


CHRISTMAS EVE AT 


For 20 years he'd run o newsstand in front of the Pork House, 


By MARTIN BUNN 


ITH a wide grin, Gus Wilson reached 

up to the wall calendar that hangs 

over his workbench. He tore off a leaf and 

indicated the big red “25” he had disclosed. 

“Knock off, kid,” he told Stan Hicks, the 

Model Garage’s grease monkey and slowly 

developing mechanic. “It's close to five 

o'clock of another Christmas Eve and time 
to celebrate . . . Now, what's this?” 

The shop door had opened, letting in a 
wintry blast, and closed again. Inside stood 
a pint-size figure in olive drab. Gus was 
surprised to see that it was a girl—the 
jallest Wac he'd ever come across. When 
opened her overcoat to flap off the wet 
snow, he noticed an ETO service ribbon 


over one pocket of her blouse and an 
honorable-discharge insigne over the other. 
“Is there some- 


“Yes, miss,” Gus said. 
thing we can do for you 

She was unsmiling. 
me, Mr. Wilson,” she said. 
you newspapers at Pop's stand. 
Perkins—Charley Perkins’s kid. 

Gus remembered her then. Charley 
Perkins is a gaunt, silent man with a bad 
limp who has run a sidewalk newsstand 
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outside the Park House for the 
last 20 years. Old-timers say he 
got his game leg, with a double 
lungful of poison gas thrown in, 
in the Argonne back in 1918, but 
Charley never talks about it—or 
about anything else, for that mat- 
ter. Until a few years ago his 
motherless daughter—a skinny, 
shabby kid with a nice smile— 
helped him at the stand some- 
times. Then we began to miss 
Ann, and people who asked about 
her got no more than a grunt 
from Charley. 

“Oh, sure,” Gus told her. “But 
you look so different in uniform, 
and your father never told us 
you had enlisted.” 

“He wouldn't,” Ann said brief- 
ly. “I suppose everyone in town 
thought I'd walked out on him. 
Well, I hadn't. He wanted me 
to go—not having a son to send.” 

Gus thought of several things 

to say, but he couldn't put them 
into words. 
Well,” he said lamely at last, 
'm glad to see you back. We'll 
have to put your name on the Honor Roll 
outside Town Hall. We're mighty proud 
of you kids.” 

“Skip it, Mr, Wilson,” Ann cut in. “I 
didn’t come to get a bouquet—tI came be- 
cause I'm out of luck about something that 
means a lot to me and because you're the 
only person I know who might help. But 
I guess even you can't.” 

“T can try, anyway,” Gus told her. “What 
is it that you're out of luck about’ 

“It's a car I bought for pop—for his 
Christmas,” Ann said. “He needs one so 
badly—his bum leg’s worse, and it’s pretty 
tough for him to have to walk to the Park 
House and back every day. I was going to 
have it waiting for him in front of the house 
tomorrow morning. But I guess that's 
washed out now. I'm told I've bought a 
lemon with a good paint job.” 

Ann dabbed at her eyes with a large 
Khaki G.I. handkerchief. 

“Cheer up,” Gus said. “Maybe it isn’t so 
bad. Anyhow, I've taken the sourness out 
of many a lemon in my time. Where did you 
buy it, and what's the matter?” 

“Excuse me,” Ann said, “I didn’t mean to 
stage a baby act. I bought it from a used- 
car place in the city. It had to be cheap, 
because I didn't have much money. The 
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THE MODEL GARAGE 


bus is 10 years old but looks real nice. They 
let me try it, and it ran fine, but the boss 
told me I'd have to take it ‘as is'—no 
guarantee. I knew I was taking a chance— 
but I wanted a car for Pop's Christmas, 
and I thought it would turn out all right. 

“Well, I drove it home and left it in a 
neighbor's garage so Pop wouldn't see it. 
Next day I drove it down to the city where 
I'm trying to find a job. When I got there 
I stopped for gas, and the oil was low. I 
thought that was queer, but I had a quart 
put in, The next time I got gas the oil 
was two quarts low. I started watching it 
then and found I was only getting 25 miles 
to the quart.” 

“That,” Gus said unexcitedly, “does seem 
sort of unreasonable.” 

“I don't know much about automobiles,” 


Ann went on, “but that’s what I thought, 
too. It made me afraid that something 
really serious was the matter, so I took the 
car to a big repair shop in the city. The 
manager told me the only way to avoid 
bad trouble would be to have the cylinders 
rebored and new pistons put in. They 
wanted a lot more for the job than I could 
pay, so I took the car back to the place 
where I bought it. The boss there just 
laughed, told me it was my headache now, 
and asked why I thought they had sold 
it so cheap. 

“That was this afternoon. I came home 
feeling sunk and made up my mind that 
there wasn’t anything I could do about 
Christmas but just sweat it out—that I 
wasn't going to stick Pop with a present 
that wouldn't be anything but a disappoint 


“It was my headache, they told me, ond asked why | thought they hod sold the bus so cheap.” 
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ment and an expense. Then I remembered 
how people used to say that if anyone could 
make an automobile run right, you could. 
So I brought the car over. I don’t much 
hope you can do anything, but if you'd 
just look at it—” 

“Drive it in,” Gus said. “That's easy.” 

Stan opened the big shop doors, and Ann 
drove a black sedan into 
the shop. Gus’s ears told 
him the engine would be 
better for an overhaul, but 
it sounded no rougher than 
plenty that are on the 
roads every day. 

“Leave the engine run- 
ning, please," Gus said. 
He raised the hood, and 
stood watching for half a 
minute. "Switch her off,” 
he told Ann. “Your en- 
gine could stand having 
some work done on it, but 
there's nothing seriously 
wrong. There's just an oil 
leak somewhere. It prob- 
ably won't be hard to fix, 
but it may take a while to 
find. Leave the car here 
and come back for it this 
evening—say about 10 
o'clock.” 

Ann’s face crinkled into 
her nice smile. 

“Why,” she cried, “that’s 
wonderful! Tomorrow I'll 
be able to—but isn’t it 
past your quitting time, Mr. Wilson?” 

Gus gave Stan a surreptitious wink. “We 
always stay open Christmas Eve,” he said. 

After Ann had gone, he grinned at Stan 
and asked: “What are you planning to do 
this evening, kid?” 

“Same thing you are, boss,” the grease 
monkey replied gravely. “Without getting 
paid for it, you understand. What are you 
going to do to the gal’s car?" 

“The first thing,” Gus said, “is to find and 
fix that oil leak. That ought to be easy 
enough. Then we can do a few little jobs 
that'll make the old bus run better—but 
we needn't tell her we've done them. She's 
the kind of kid that deserves a break— 
especially on Christmas Eve.” 

“You said it,” Stan agreed. “While you're 
getting your dinner at the Park House, I'll 
look for the leak. Soon as I find it I'll go 
over to the diner. Then when you get back, 
we can get on the job.” 

When Gus got back, he found Stan 
munching a sandwich and looking gloomy. 
“There's something screwy about this car,” 
the grease monkey confessed. “I've checked 
everything two or three times, but I can’t 
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She hod been planning to have the cor 
outside the house to surprise him when 
he came downstairs Christmas morning. 


find an oil leak. There’s an awful lot of oil 
around the pan and the bottom of the crank- 
case, but I can’t find where it comes from.’ 

Gus grunted and went over to the car. 
He filled and lit his pipe. Then he leaned 
removed the oil-filler cap, glanced in- 
side it, and handed it to Stan. 

“I guess you've never seen a filler cap 
just like this one," he said. 
“They were before your 
time 
“What's this stuff in- 
side?” Stan asked, 

‘It’s a metal-wool filter 
—same as there is in an 
air filter over a carbu- 
retor,” Gus explained. “On 
some of these old cars the 
oil-filler cap also serves 
as a breather.” 

“So what, boss?” Stan 
wanted to know. “How 
does that help find the 
leak?" 

“We don’t have to look 
now,” Gus said. “There 
isn't any leak. This cap 
caused the trouble. As 
you see, the filter in the 
breather is clogged. Since 
there's always some blow- 
by past the pistons, the 
clogged breather lets this 
build up pressure in the 
crankcase. This forces oil 
past the rear main bear- 
ing, and also past the rings 
into the firing chambers. Clean out the 
filter, and the pressure will be released.” 

They replaced the clogged filter with 
new metal wool. Then they really went to 
work. At half past nine Gus took the car 
out for a test, and came back grinning. 

“Good for another five years!” he gloated. 

Stan went into the office and switched on 
Joe Clark's radio. When Ann came in a few 
minutes before 10 she found the two listen- 
ing to Christmas carols. 

“Did you get the leak fixed?” she asked. 

It's all right now,” Gus assured her. 
“You haven't a thing to worry about. It 
didn’t take Stan 15 minutes . . . Where's 
your time slip, Stan?” He took a slip and 
@id some figuring on the back. “Thirty- 
five cents—and I'm overcharging.” 

“That seems very little,” Ann said, and 
put the money on the bench. “I won't 
even try to thank you—I'll just wish you 
as nice a Christmas as Pop and I are 
going to have.” She got into the car and 
stepped on the starter. “Why, what's hap- 
pened?" she cried. “The motor is smooth!” 

“Oh, that’s because the oil isn't leaking,’ 
Gus said vaguely. “Merry Christmas!” 
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LOADING A TRUCK equipped with the auto. 
matic hydraulic unit below requires only a few 
minutes, and the driver can accomplish the job 
alone without leaving his seat. The shovel, which 
has a one-yard capacity, will handle earth, grav- 
el, sand, fertilizer, snow, and other loose ma- 
terial. Locked in position in front of the truck, 
the shovel also can be used as a modified bull- 
dozer. The unit is manufactured by the West- 
ern Industrial Engineering Co., of Los Angeles. 


With shovel lowered, the truck above moves forward to 
scoop up a load of earth. Then, swinging the lood up 
and back, the driver dumps it, below, into the truck. 


WHEN TO SHIFT GEARS for efficient engine 
operation is shown at a glance by a combination 
speedometer and tachometer produced by the 
White Motor Company. Curved white lines on 
the dial are provided for each transmission ratio. 
To read engine speed, the driver notes where a 
scale marked on the pointer intersects the curve 
of the transmission speed in use. A white area 
in the middle of the pointer indicates the ideal 
operating range—from 1,700 to 2,400 rpm. At 
either end is a red area indicating that the en- 
gine is outside that range. 
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TEST TIRES like the one above have been 
installed on a number of Shell Oil Com- 
pany cars and trucks. The purpose is 
to determine the wearing qualities of 
Dutrex, a petroleum product developed 
by Shell for use plasticizer and ex 
tender for synthetic GR-S rubber in 
place of the more expensive Buni 
With the co-operation of the Genera 
Tire and Rubber Company, 212 test tires 
were produced, half of each tire being 
made of ordinary synthetic rubber and 
half of synthetic rubber with Dutre 

added. Weekly records of tread wear 
on each half are being kept. Tests al- 
ready have shown that the new plasti 
er speeds up the production of tires 
manufactured from synthetic rubber 
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Auto Transmissions That 


THE TREND IS TOWARD AUTOMATIC OPERATION. HERE'S 


By MORGAN C. KENT 


IME was when an autoist’s dexterity with 

a gearshift lever was a tip-off on his driv- 
ing skill. The duffer produced harsh gnash- 
ings of teeth, while the fellow who could 
deftly doubleshift from high to second at 25 
m.p.h. proclaimed himself a hot shot. For 
a decade or-more, however, designers have 
been steadily making it more difficult to 
separate the sheep from the goats by the 
transmission test. First came ingenious 
little synchronizers that matched the speeds 
of meshing gears; then came steering-col- 
umn shift levers; and just before the war, 
transmissions that could shift for them- 
selves. Still brainier gearboxes are sched- 
uled to put in an appearance soon. 

‘The only reason why a transmission is 
needed at all is because of an inherent lim- 
itation of the gasoline engine. It cannot de- 
velop sufficient torque (twisting force) at 


Introduced in America in the late #i 


the hydraulic coupling is now found in many different dri 


low speeds. Transmissions weren't needed 
in the old steamers or electrics, because 
their power plants developed high starting 
torque. There were no gears to shift and no 
clutch to operate. Only three controls were 
used to drive the car: the throttle, brake, 
and steering wheel. 

Engineers have long been searching for a 
commercially practicable automatic trans- 
mission that will duplicate steam-car sim- 
plicity. Transmission designers have posed 
two requirements for this ideal gearbox; it 
must be stepless or infinitely variable, and 
it must be of the “positive-displacement” or 
nonslipping type. No transmission to date 
has fulfilled all requirements. 

‘The automatic transmissions in prewar 
cars are, nevertheless, a close approach to 
the ideal. The considerable variation in their 
methods of operation reflects a difference of 
opinion as to what the motoring public 
wants. The battles between the hydraulic 
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Shift for Themselves 


AN EXPLANATION OF HOW THE NEWER GEARBOXES WORK 


and the mechanical transmissions, and be- 
tween semiautomatic and automatic ones, 
have just fairly begun. 

A semiautomatic transmission is one re- 
quiring the direction of the driver, however 
slight, as when he releases the accelerator 
to shift gears. In a fully automatic one, on 
the other hand, the driver is relieved of all 
gear-shifting responsibility. Here is a quick 
picture of the main transmission devices 
now in use or under development: 

Automatic Clutch. Here the job of throw- 
ing the clutch in or out is taken over by a 
vacuum-operated piston. To throw out your 
clutch in the low-speed range, release the 
accelerator; to engage it, step on the ac- 
celerator. | Solenoid-powered valves, con- 
nected to the throttle linkage, control the 
piston. In the high-speed range, a centri- 
fugal governor keeps the clutch always en- 
gaged and thus prevents free-wheeling. 

Overdrive. Introduced more than a decade 


The torque converter, essentially o pump and turbine, 


ago, this device adds a fourth speed, allow- 
ing the engine to turn over about 25 per- 
nt slower in the high-speed range. To go 
ito overdrive, the driver releases the ac- 
celerator for an instant when traveling 
above a set “cut-in” speed. Later, as the 
car drops below this critical speed, the 
transmission drops back to third speed auto- 
matically. If he needs a burst of speed to 
pass another car when in overdrive, he can 
push the accelerator down hard and be back 
in third in a jiffy. A free-wheeling unit is 
commonly provided that operates only be- 
low the “cut-in" speed. 

Current overdrives consist of a planetary- 
gear combination that produces the needed 
increase in ratio, an overrunning clutch, 
and suitable controls linked to a centrifugal 
governor and to the accelerator. 

Hydraulic coupling. In this device (Fig. 
1), the two rotating members resemble two 
halves of a grapefruit after the edible parts 


performs hydraulically what gears do mechanically. 
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FIG. 3 
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have been removed. The driving member 
acts as a simple centrifugal pump that 
throws oil outward and against the driven 
member. Oil alone transmits the power. 
‘The driven member can never revolve as fast 
as the other because of power lost in cir- 
culating and heating the oil. Slip is of 
course 100 percent when the engine is idling 
and the car is stationary, but at high speed 
it is said to be less than 1 percent. 

In its present form, the hydraulic cou- 
pling cannot transmit a torque greater than 
that of the engine, and a transmission must 
therefore be used. A friction clutch is 
needed to allow gear shifting, which the 
drag of the coupling otherwise prevents. 
Another weakness is slip; so far it has not 
proved practicable to “lock up” the coupling. 

Torque converter. The ability to multiply 
engine torque is the outstanding feature of 
this drive, shown schematically in Fig. 2. 
‘The engine drives a centrifugal pump that 
forces oil against three sets of revolving 
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acteristics of the hydraulic coupling 
‘and the torque converter. Now under 
development for use in both passenger 
cors and buses, it will probably still 
need to have on automatic gearbox 
edded for good road performance. 


blades and two sets of stationary blades. 
The secret of the ability to increase torque 
lies in the three turbine stages, which in- 
crease force at the cost of distance (revolu- 
tions), much as does a hydraulic press. In- 
stalled in a bus, a converter of this type de- 
livers a starting torque five times greater 
than that provided by the engine. 

In its present form, the torque converter 
is relatively complicated and costly to build. 
Unlike the simple hydraulic coupling, which 
gains efficiency with speed, it loses efficiency 
sharply above a fixed speed. For this rea- 
son it is often used only for starting and ac- 
celeration, through the lower speeds, after 
which the converter is “short-circuited” and 
the vehicle moved by direct drive. Fuel con- 
sumption is apt to be higher than with con- 
ventional drives. So far, torque converters 
are used chiefly in trucks and buses. 

Free-Wheeling Torque Converter. This 
device, shown in Fig. 3, is an ingenious at- 
tempt to combine the hydraulic coupling and 
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The semiautomatic transmission shifts 
between first and second or third and 
fourth according to throttle position 
and car speed. A steering-column lever 
allows the driver to select either of 
the two ranges. The foot clutch is 
not used except in changing from one 
range to the other, or for reversing. 


the torque converter. It has one set of re- 
action blades that are fixed at low speeds, 
providing torque increase for starting. At 
the point where the efficiency of the con- 
verter starts to fall off, the reaction blades 
are automatically “free-wheeled” or allowed 
th rotate. Thus the unit operates as a hy- 
draulic coupling at higher speeds, where 
such a coupling is most efficient and where 
torque multiplication isn’t needed. One pen- 
alty of this compromise is that the single- 
stage converter cannot increase torque as 
much as a three-stage one, and a two-speed 
automatic transmission is therefore needed. 

Semiautomatic Transmissions. Four de- 
signs of semiautomatic transmissions were 
available in the last pre-Pearl Harbor cars. 
The operation of one can be considered as 
typical (Fig. 4). It combines a hydraulic 
coupling, a conventional clutch, and a gear- 
box affording four speeds forward plus re- 
verse. The gearshift lever has but three 
positions—high, low, and reverse. In the 
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DOTTED LINES. 
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COUPLING 


cLutcH 


‘a 


ENGINE 


SEMI- AUTOMATIC 
TRANSMISSION 


high position the transmission is semiauto- 
matically shifted back and forth between 
third and fourth gear by a vacuum unit and 
centrifugal governor. As in an overdrive, 
the upward shift is initiated by a momentary 
release of the accelerator, and the down 
shift is governed automatically by speed. 

The low position of the shift lever, recom- 
mended for steep hills and rough going, 
causes the transmission to shift semiauto- 
matically between first and second. The 
conventional clutch is used only when the 
lever position is changed. A “kickdown” 
linkage permits the driver to use the lower 
speed of either range at will. 

Fully Automatic Transmission. In a car 
equipped with this almost magical mechan- 
ism, all driving is done with the steering 
wheel, accelerator, and brake, though there 
is a control lever that can be set for high 
(normal driving), low (difficult going), neu- 
tral, and reverse. Once placed in the de- 
sired position, the lever can be forgotten. 
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How a brake and clutch can change gear 
ratio in a planetary system is shown above. 
In both diagrams the ring gear is driven by 
the engine ond the planet carrier (spider) 
acts as the output shaft. If the sun geor is 
broked, the carrier rotates at a reduced 
speed; but if the brake is released and the 
sun gear is locked to the planet corrier, 
power is then transmitted at engine speed, 


Revs 


The only fully automatic transmission to appear on 
American possenger cors so for, this device selects 
the right gear ratio for each car speed and accel- 
erator position, without assistance from the driver, 


It is not even necessary to ease up on the 
accelerator to change gears. As you roll 
along, gears are automatically shifted up 
and down through four different ratios. 

As shown in simplified form in Fig. 5, the 
drive combines a hydraulic coupling and 
three sets of constantly meshed planetary 
gears. The planetary units are placed in 
series so that power may be transmitted 
through either or both of the two forward 
sets to four forward speeds, or 
through the rear unit to produce reverse. 
Since only a portion of the engine torque is 
transmitted through the coupling in third 
and fourth gears, slippage is minimized. 

A centrifugal governor selects the proper 
ratio for each car speed and throttle posi- 
tion. When quick acceleration is needed in 

ourth speed, the car can be “kicked down” 
to third at will by the accelerator. ‘The act- 
ual shifts themselves are accomplished by 
tuated pistons that control brakes on 
the planetary units and clutches within them, 

Like all transmissions, fully automatic 
drives have their disadvantages. They do not 
quite attain the stepless and positive-dis 
placement goals. They are more compli- 
cated than semiautomatic transmissions, 
cost more, and are harder to service. Al- 
though development will undoubtedly pro- 
duce simplification, these penalties may al- 
ways be present in some degree. 
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THE HOME AND WORKSHOP 


CASTER SERVES AS FRONT WHEEL OF TOY TRACTOR 


PULL toys as a rule are a favorite of the younger child. With 
a stout cord attached, this tractor will go places and do things. 
‘The body is cut from a piece of pine two-by-four about 10” long, 
while the axle, which is 544" long, and the rear wheels are turned 
from %" oak or maple. A groove is cut into the lower edge of the 
body for a depth of 14", and the %" by %" middle section of the 
axle is fastened into this with a 14," wood screw. The wheels re- 
volve on the screws that hold them to the axle.—LesTER DEWITT. 


"in AMUSING SEAL JOGS DOWNHILL BY ITSELF 


IF THIS toy is started down an inclined plane, it will jog 
along to the bottom in a delightfully seal-like manner. A 
carefully balanced capsule containing a heavy metal ball or 
marble animates the toy. This capsule, as well as the seal 
itself, is cut from 14-ply showcard board. The parts may be 
held together with rubber bands while the glue hardens. In- 
sert the ball before assembling the capsule. Two thumb- 
tacks serve as pivots. A small weight, such as a piece of 
putty, placed in the tail will balance the seal. Bristles from 
@ brush provide a mustache.—FRANK SHORE. 


FRONT VIEW 
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Sportsman’s 
Cigarette Box 


By FRANK HEGEMEYER 
OLORFUL and practical, this cigarette box 


in which the flies are attached with bits of cellulose 
tape holding the hooks at the eye and point. The 
tray is readily removed for changing the display. 

‘The box is dimensioned so as to hold three full 
packs or 60 cigarettes of standard size. Resting 
on two strips on the bottom, the cigarettes are easy 
to pick up even when few are left in the box. Re- 
movable partitions separate brands if three dif- 
ferent kinds are used. Details of construction are 
given in the drawing at right, and the step-by-step 
process of putting the box together is shown in the 
photos above and on the facing page. 

A full-color photo of the box finished in red, 
green, and gold is shown on page 113. Equally 
effective color combinations might be a bright yel- 
low outside with a light blue interior including the 
inside tray walls, a blue-green exterior and light 
purple interior, or a medium blue exterior and 
bright orange interior. 

‘Use lacquer on the outside and rub it to a high 
polish. Model-plane dope in colors is a good in- 
terior finish. Bronzing powder sprinkled on tacky 
varnish and brushed off when dry is a brilliant 
background to show off the flies. 
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Glue and two brads hold each joint of both 
the top and bottom. Drive brads port way 
ino trial assembly; then take the frames 
part, opply glue, and drive the brads back, 


CIGARETTE > 
CONTAINER 
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Cigarettes lie on two 
strips bradded to the 
bottom and are easy to 
lift out. The bottom 
is glued ond nailed on 
the assembled 


Spring clothespins 
good clamps for gi 
gloss-retainer 


sides of the container. 


Edges ond corners ore 
rounded with o concave 
sanding — block — using 
coarse and then fine 
grit. The entire box 
is next sonded smooth. 


Airpl 

com 

colors, gi 
inside finish, 


dries quickly and must 
be opplied with care. 


Bronzing powder makes 
@ rich background for 
the Sprinkle it 
generously, on vornish 
that is slightly tacky. 
Brush off the surplus. 


Locquer the outside of 
the box and rub it to 
© high polish. Rub! 
compounds are handl. 
by paint stores. They 
ore applied sporingly. 


After the bronzed troy 
bottom hos thoroughly 

brad it onto the 
.. Attach the flies 
with bits of cellulose 
tope holding the hooks. 


framing gloss 
cut to size is placed 


Glotier's points secure 
the gloss and the troy. 


Felt attoched to the 
bottom with linoleum 
cement keeps furniture 
from being scratched. 
Wipe off excess cement 
‘at once and trim later. 


cevailabl 


along the full length 
of the bor, os shown. 
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RULES OF THE CONTEST 


1, The contest is open to (1) men and women now 
+ serving in any branch e armed forces of 
the United States, (2) men and women who have 
been honorably discharged from any of these serv 
ices since December 7, 1941, and (3) men who served 
in the United States merchant marine during the 
wartime months. Veterans and merchant seamen, 
however, "must have completed their handicraft 
entries during the period of their service. Em- 
ployees of mar’ Science MONTHLY or’ thelr 
families are not eligible, 


2, Hach article entered in this contest must have 
"been made personally by the serviceman or 
woman in whose name it is entered, Entries may 
Fepresent any type of craftsmanship or handicraft 
except paintings, drawings, prints. renderings, or 
photography, Contestants may enter aa. many 
articles as they desire, but no one shall be eligible 
for more than one prize, 
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SPECIAL SERVICE of- 
ficers are urged to write 
at once to POPULAR 
SCIENCE MONTHLY for 
copies of this bulletin- 
board poster. It lists 
the rules, awards, and 
other contest details. 


Prizes will be awarded for those 

craftsmanship which, in the opinion of the 
judges, rank highest in craft technique, use of un- 
usual or discarded materials, original design, and 
utilitarian or decorative value. In the case of ties, 
duplicate prizes will be awarded. 


ticles of 


4, A friend or relative may enter an article in the 

{a serviceman, provided the entry is ac- 
‘companied by a signed statement from the service- 
man giving his permission and attesting that the 
‘object was made by him under the conditions 
stipulated in these rules, 


All entries must be accompanied by a state- 
5. ment giving the name, rank, and. permanent 
home address of the contestant: the materials and 
tools sed: the approximate date when the object 
was completed: {fa veteran, the date of discharge 
Ind if'a merchant seaman, the beginning and clos: 
ine dates approximate) sf his service at sea. 
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Veterans Also Can Win Share 
of $3,300 in Cash Prizes 


LIST OF PRIZES 


First ....... 
Second . 


Third . 


Fourth . 
Fifth . 

Sixth 
Seventh ..... Fi 0. 
And 50 other awards of $25 each. 


'HEN Americans went off to World 

War II they carried into all parts of 
the world an inherent ability to improvise, 
an adeptness at making something out of 
nothing. 

Waste scraps of metal, plastics, and other 
materials were put to good use. Native 
materials, free for the taking or obtainable 
by barter, were turned into various articles 
of beauty and utility. 

Cigarette lighters were made from empty 
shell cases. Discarded ammunition con- 
tainers became mail boxes. Strips of tin 
cut from old cans were woven into cigarette 
boxes. Sea shells turned up by bulldozers 
on South Sea beaches were made into neck- 
laces and bracelets for girl friends back 


2, eee” 4 
Seaman Edward M. Wood shows his model of a Coast 
Guard cutter to Wave Ensign Florence Chamberlin. 


home. The variety of such mementos had 
virtually no end. 

POPULAR SCIENCE MONTHLY is conducting 
this contest to bring into the limelight 
some of the thousands of craftwork articles 
so produced by servicemen, servicewomen, 
veterans, and merchant seamen, and to give 


6, The articles of craftsmanship themselves (not 

+ photographs) must be forwarded direct 
Servicemen’s Handicraft Contest Editor, Porviae 
Science Monruuy, 353 Fourth Avenue, New York 
10, N. ¥.. in a package carefully tagged with the 
hame and address of the sender. An envelope con- 
taining the information requested in Rule 5 should 
be attached securely to the package. 


7, When packed for shipment, entries must not 
+ exceed 50 Ib, in weight. 


8, Entries must bear a postmark not later than 6 

+ p.m., Monday. April 1, 1946, or must have been 
shipped not later than that time; provided. how- 
ever, that no entries will be accepted if received 
later than 6 p.m.. Tuesday. April 30, 1916, Winners 
will be announced in Porvtar Sctewck MONTHLY ag 
soon as practicable after the closing date. 
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9, Prize-winning entries will become the property 
of Porvtar Science MoxTHLY. Porviar Scinsce j 
Mowriy will make every effort to return non- 
winning entries which are accompanied by ade- | 
quate postage but assumes no responsibility there- 
for. Contestants desiring return of items must 
attach thereto an envelope containing postage and 
a self-addressed sticker or tax. 


JO, Judges will include representatives of the 
* United States armed services, the editors 
‘Porviak ScieNce Moxruuy, and others, The 
cisions of the judges will be final, 


For names and biographical details of the con- 
test judges please turn to page 70. 
is) { 
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Booms and fuselage of this P-38 ash tray ore Jop 
bullets, soldered end to end. A mortar shell was 
cut off to form the tray, and the waste used for 
wings and a foil. A cartridge supports the plone. 


special recognition, through cash awards, 
to those whose work is adjudged the best. 
Work done overseas, work done in bar- 
racks in this country, aboard ships, in hos- 
pitals, in rest camps, prison camps, rede- 
ployment centers—anywhere in the world, 
in fact—can be entered. Friends and rela- 
tives who have received choice examples of 
a serviceman’s handiwork may submit them 
for him, if his permission is sent along. 


Sea shells gleaned from a beach in the Pacific war 
wired together to make this necklace and brac 
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Leatherwork wos o common hobby in all branches of 
the service throughout the war. Here are examples 
of such handicraft—o billfold, o key ring, and a 
make-up case—produced in one recreation center. 


But before dispatching your craftwork to 
POPULAR SCIENCE MONTHLY, check all the 
contest rules carefully. Make certain par- 
ticularly that you are embraced in one of 
the classifications given in Rule 1 and, if 
you are a veteran or a merchant seaman, 
that your entry was completed within the 
prescribed time limits. If you still are in 
the service it is important that you give 
your permanent (Continued on page 154) 
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WHEN THE MARINES USED A SEWING MACHINE 


By LARRY McMANUS 
Former Correspondent for Yank in the Pacific 


‘MID the ruins left by war the rhythmic 
whir seemed strangely out of place in 
that Saipan village. It was a familiar 


sound, one somehow remindful of home, 
and the strolling soldiers and marines, now 
shaved and clean after days of fighting, 
shrugged their carbines to new positions 


and turned aside from the debris-littered 
street. 

Hopping over abandoned foxholes and 
climbing piles of rubble, they emerged in 
the back yard of a battered Japanese house. 
‘There they joined a dozen others already 
watching a lone marine. Sitting on a three- 
legged stool, his helmet on the ground be- 
side him and his carbine resting against a 
banana tree, he was working intently over 
a sewing machine, pedaling it as furiously as 
an old-maid dressmaker finishing a wedding 
gown. 

But no cloth slid across the top of the 
machine, nor was there any thread on the 
dancing spools. The old Singer was in use 
strictly as a power plant, and its belt, in- 
stead of agitating a threaded needle, was 
rotating a dentist’s drill with which the 
marine was boring holes in a pile of Japa- 
nese coins on the makeshift table before 
him. 

After drilling four holes in each of the 
coins, the marine joined them by two strands 
of small chain, formed a crude clasp of 
chrome wire, then tried on the bracelet for 
size, eyeing it with obvious pleasure. 

Earlier that day he hadn't looked so 
happy. That was why we'd noticed him. 
He was sitting glumly by himself, while 
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other survivors of his platoon frolicked and 
splashed around a cistern of brackish water, 
‘These men had every reason to be jubilant. 
They had just been pulled out of the line, 
they were washing for the first time in more 
than three weeks, and, most important, 
the struggle for Saipan was over and they 
were alive, 

The glum marine profanely told us his 
troubles. 

“Here I am out on this fouled-up island,” 
he said, “my wife's birthday coming up in 
a couple of weeks and what in the hell can 
I get her for a present!” 

Frowning, he idly patted his pockets, 
finally pulling out a grenade and tossing it 
into the air. 

“Should I maybe send her a hand gre- 
nade?" he asked rhetorically. “Or maybe 
she might like a nice box of K-rations—" 

We agreed that he was indeed in a spot. 

Next time we saw him he was at the 
sewing machine—and his troubles were 
over. His wife was to have a bracelet with 
a history, a gift not to be found on the 
counters of any store in the United States, 
an example of GI handicraft from an island 
which had been secured only the day before. 

There was a minor scuffie as the marine 
left the machine. His place on the three- 
legged stool was won by a soldier carrying 
small strips of aluminum. A red arc curved 
across each strip, a sign that the metal had 
been cut from the “meatball” section of a 
Japanese plane. The newcomer said he 
planned to make a wrist-watch band. 

While this Rube (Continued on page 205) 
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While recuperating at @ naval hospital, these sailors made decorative articles from scraps of plastic. 


(Continued from page 152) 
home address, for you may have been 
discharged before the contest ends. 

A maximum weight limit of 50 tb. has 
been set for entries in order to rule out any 
office-filling, king-sized projects such as the 
windmill washing machines or belly-tank 
boats which were common in the Pacific. 

Your entry may be sent either by parcel 


Tiny tools, shown here beside their normal-sized 
counterparts, were produced by Cpl. Paul L. McFall. 
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post or express. Make certain that the 
article is carefully packaged and, if you 
place a high value on your work, it would 
be well to insure it. If you want your entry 
returned, do not forget to attach directly 
to the article itself an envelope containing 
postage and a self-addressed sticker or tag. 
In any case, attach your name and address 
securely to the article itself. 


John Hoermle stitches o coat on a wooden figi 
corved by one of his pals in the Merchant Marin« 
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PARLOR PACKET CARRIES YOUNG 
SKIPPER AND TOY CARGO 


Tus easy-running parlor steamboat will 
provide plenty of amusement for toddlers. 
‘The child not only can load the hold with 
cargo, but can climb aboard and navigate 
the craft himself, Four ball-bearing skate 
rollers enable it to sail over the floor as he 
provides “steam” by pushing with his feet. 

Cut the parts to size by scaling them off 
the drawing on a grid of 1” squares. As- 
semble as shown at the right. The amid- 
ships axles are recessed in blocks just below 
the hull, while those fore and aft are re- 
cessed partly in the bottom of the hull and 
partly in the supporting blocks. This con- 
struction never lets more than three wheels 
touch the floor at the same time, and makes 
the craft maneuverable. Large radiator or 
similar hose cemented to the rollers will 
deaden the sound.—H1 S1BLEY, 


RAINBOW-WHEELED PULL TRUCK DISPLAYS SPINNING COLORS 


ALL young children delight in colors and 
in toys they can pull. Here is a little truck 
that combines both features. Besides being 
a pull toy, it has exaggerated hubs in the 
form of blocks painted with a contrasting 
color on each face. When the truck is pulled 
along the floor, the spinning blocks create a 
rainbowlike display. The toy is shown in 
full color on page 113. 

Make the truck as shown at the right. 
Drill 4” holes in the blocks to receive the 
elongated axles, which turn in holes in the 
floor of the truck. Drill wheels and blocks 
for countersunk wood screws to fasten 
them to the axles. If you prefer, similar 
colored blocks can be put on an old toy by 
lengthening the axles.—MYRON FLEISHMAN. 
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WHAT'S YOUR INGENUITY QUOTIENT? 


Have you pulled off a smart one lately? 
‘or this page showing ingenious solutions of problems in the 
It doesn't matter if it’s wacky—if it works. 


accepted 
home, shop, garage, or camp. 


now you's 


Be Nice 


HOT STUFF in the form of a soldering iron 
in a radio man's tool kit is no help when he 
wants to pack up to go to the next job. To 
keep from scorching my tool bag, I made a 
heatproof jacket out of glass cloth stuffed 
with glass wool. Stitching can be done with 
asbestos cord or fine-gauge copper wire. On 
busy days I find that the iron is still fairly 
warm at my next stop.—RUFUS P. TURNER. 


PRIVATE DRAWERS are the 
right of any man, but my kid 
brother didn't think so. To 
keep his prying mitts out of 
my possessions, I drilled a 
hole in the bottom of the 
drawer and inserted a shoul- 
dered dowel as a drop lock. 
Tt works!—PAvL HALLIDY. 


‘SHOULDERED Dowet 
THROUGH HOLE 


SMART LITTLE 


i ae 
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We will pay for each contribution 


ANYTHING TASTES GOOD when you're 
stranded in the wilds of Burma with a busted 
fuel pump, but I would have been glad to 
pass up the gasoline & la rubber hose I had 
to swallow to get my jeep rolling again. With 
an extra fuel can tied to the windshield, I 
started siphoning the gas through a rubber 
tube, and then let the liquid flow directly to 
the carburetor intake—MAJ. BRUCE E. REY. 


CARS DON’T CRY, as I discovered to my 
sorrow when, rushing out to the garage for 
a late start, I found the old girl sitting dole- 
fully on all that was left of a slow leak. 
Not wanting to have it happen again, I 
dreamed up an alarm system that never 
hesitates to break the bad news. 

Two pivoted contacts in front and two 
hinged to the garage door keep all four 
wheels under inspection. As the tire goes 
down it closes a bell circuit. You may not 
believe this, but I've discovered that flat 
tires can be fun.—T. M. RUTHERFORD, 


ORY—BATTERY IWATE Pete, | Fi 
Bren OAM Hine Lowen can "aN 
BUMPER CLOSES “CONTACTS “AI 'A™ 


CLOSED. 
CONTACTS, 
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LABYRINTH PUZZLE IS 
A MAZE OF CARDBOARD 


Four of the eight bridges that 
span the cardboard alleys of this 
labyrinth conceal open traps de- 
signed to catch the 3/16” ball 
before it reaches the goal. 

The game is made of show- 
card board and a few strips of %” by %” 
wood. Cut and glue the wood to form a 
frame. Make the labyrinth walls out of two 
layers of showcard board glued together 
and trimmed to a height of 4”. For the 
traps and the goal, cut holes \\” square; 


elongated holes at each end of the goal line 
will prevent the ball from sneaking in the 
back way. Paste a cardboard patch under- 
neath the goal opening. Sandpaper all edges 
and finish with several coats of liquid floor 
wax.—FRANK SHORE. 


SPINNERS FOR MODEL AIRPLANES FROM GELATIN CAPSULES 


HALF OF GELATIN 
cABEULE 


e@ “> 


IF you can forget your dislike for those 
tonsil nudgers your doctor sometimes pre- 
scribes, you will find that gelatin shells, 
available in small and large sizes at any 
drug store, make good prop spinners, Only 
half a capsule is used, of course. Cement it 
in place over the pin.—F. M 


WRISTWATCH BAND OF SCRAP ALUMINUM WEATHERS PACIFIC DAMPNESS 


DOWN in the South Pacific, where men 
had to battle humidity and heat as well as 
Japs, leather and cloth wristwatch bands 
deteriorated rapidly. That's one reason why 
this all-metal strap became one of the most 
popular items of G.I. jewelry. Another rea- 
son was that the band could be fashioned 
easily and was as individual as its maker. 

‘The body of the band is made of hardened 
aircraft aluminum; use fairly thin stock so 
that it can be shaped to the wrist and still 
remain flexible. For the holders, select any 
aluminum soft enough to be bent around the 
pins. Fasten each holder to the band with 
one 3/32” soft aluminum flush-type rivet. 
Countersink and file the rivet head flush on 
both sides. The holder or the entire band 
can be worked as desired—Ww. OrTo. 
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CABINET KEEPS 
TOYS IN ORDER 


|ABITS of orderliness taught in child- 
hood, we are told, help to build char- 
acter. They also pay a quicker dividend by 
freeing parents from the chore of following 
behind a child to pick up toys. The cabinet 
shown here helps give a little one a sense of 
order, It has roomy shelves on which he 


can keep his toys fairly well sorted and, be- 
cause there is no lid to slam down, it will 
help to prevent breakage. 

Cut corner posts and notch them for the 
shelf supports, as indicated in the drawing. 
Assemble the two sides separately with glue 


and nails or screws, and then assemble 
them on the base and add front and rear 
cross members at the top. These pieces are 
end-rabbeted in the form of a half-lap joint 
to receive the side moldings. Notch the 
shelves around the corner posts, glue and 
nail them in place, and add 
the grooved front strips. Then 
dress the shelf edges at the 
sides and back and put on the 
plywood panels. Finishing 
nails well set and puttied 


_i he Doce 


over are sufficient if the piece is to be 
painted, but gluing in clamps will be neces- 
sary if a natural finish is desired. 

Solid vertical strips are glued 
to the edges of the plywood 
door and dressed quarter 
round. The handle is jigsawed 
and painted, as indicated, and 
a friction catch for the door is 
added.—HARRISON NEUSTADT, 


Se squares 
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AN you pick the winner of 

this race between three 
yachts? You'll be lucky if you 
can, for it’s largely a game of 
chance, and the hidden be- 
havior of the steel balls that 
drive them forward can rarely 
be predicted. 

‘The board is built on the 
familiar bagatelle principle 
with the balls driven by a 
plunger, as shown in the draw- 


ing below. Nail heads pro- (A) gilig)is [NON rOm 
truding slightly above the bot- | 
tom board cause the balls to >/ <<" SEEN | 2B 


bounce about, but a solid hit 
on a block under a boat drives it forward. them and the base blocks so they will slide 
Rabbet the frame at top and bottom to easily. The lighthouse and the base of the 
receive the hard composition-board panels buoy, which serve as handles to lift off the 
and attach two 1” legs to slope it toward upper panel, may be turned or whittled, 
the plunger. The bottom panel is glued and Paint the sides red and the top green ex- 
nailed, but the top is left free to lift out if cept for a brown area around the light- 
adjustments are necessary. Three slots in house. The lighthouse may be gray or white, 
the top provide courses for the boats. and the numbered boats painted in various 
Cut out the boats colors for contrast,—Hi SIBLEY. 


SLIGHTLY ROUNDED 


DECEMBER, 1945 159 


HOME OWNERS ] 


WHAT SIZE HEATER a building needs can 
be determined with a cardboard indicator 
developed by the Evanair Division of the 
Evans Products Company, Detroit, Mich. 
When the length, width, and ceiling height 
of a space are known, the dial indicator 
yields the B.T.U. requirements. A heater or 
furnace giving this heat is then chosen. 


GARAGE DOORS are opened by the me- 
chanism shown above at the touch of a dash- 
board button as your car enters the drive- 
w Pressing the button sends current 
from the battery through a coil mounted un- 
derneath the car near the ground. The mag- 
netic field of the coil trips a sealed all- 
weather mercury switch buried in the drive, 
and the latter switch closes a relay, setting 
the mechanism in operation. Likewise, while 
you are leaving the drive the doors can be 
‘closed from the driver's seat. Other control- 
button switches are located in the house and 
garage. The Horton division of The Avia- 
tion Corp., Detroit, makes the system. 


PROCESSED COAL put on the market in Philadel- > 
phia by the Blaw-Knox Company as “White Glove 

Packaged Fuel” simplifies furnace tending. Both an- 
thracite and bituminous coal are used. After dust and 
moisture are removed, the two types of coal are crushed 
separately, and then placed in a mixing chamber where 
a hot asphaltic binder is added. Presses squeeze the 
mixture into 8” cubes, six of which are wrapped in each 
package. The fuel is used without opening the wrapper. 


DECORATIVE and eas- 
ily applied, ready-pasted 
cutouts put on the mar- 
ket by Trimz Co., Inc., 
are intended for use on 
accessories around the 
house as well as on 
painted walls and fur- 
niture. The objects at 
the left show how the 
cutouts can be used to 
advantage by the dec- 
orator. These cutouts 
are available in a vari- 
ety of designs. 
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WALNUT BLOCKS LACED TO FORM GIRL’S NOVELTY BELT 


Two rawhide laces and 11 walnut blocks make a 


pleasing belt to wear with feminine 


Drill each block in the four corners, and sand both faces 
smooth with coarse and then fine sandpaper. The edges 


may be rounded or chamfered. 


sport ensembles. 


Rawhide laces 54” to 60” long of the type used in men's , 
high boots are ideal for joining the blocks, but 48” 
lengths may be sufficient. They cross on alternate blocks, 


as shown below. 


For a satin-smooth finish, rub the blocks with a half- MA 
and-half mixture of turpentine and linseed oil, repeating 
daily for a few days, and then wax.—RALPu S, WILKES. 
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TROPICAL TIE RACK HOLDS 
YOUR SPORTIEST NUMBERS 


Ir You can't go to Florida this 
winter, you can at least create a bit of 
its atmosphere with this tie rack, also 
shown in color on page 113. Draw the 
outline on 1%” stock by tracing it on a 
grid of 1” squares, and jigsaw to 
shape. Use a big wooden button or 
disk for the eye. Cut the palm trees 
out separately, attaching them with 
spacer blocks so that the body is held 
off the wall.—MYRON FLEISHMAN. 
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WALLBOARD-AND-WALLPAPER SCREEN 
IS DECORATIVE HOME PROJECT 


E:ruer as a gift for a friend or for your own 
home, a screen like that shown above is sure to 
be useful. It consists of three frames of 114” or 
2” stock covered on both sides with wallboard and 
wallpaper and assembled with two-way hinges. 
If desired, paper of one design can be used on one 
side and another design on the other. 

Lap joints make firm corners, but be sure they 
are square. Brad the wallboard to the frames, 
paste on wallpaper, and bind the edges with passe 
partout. When dry, brush with hot gelatin mixed 
1 tablespoonful to 1 cup boiling water, and when 
dry again, apply three coats of shellac, the first 
diluted with half alcohol. Sand lightly between 
coats and finish with wax.—N. E. 
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A JEEP FOR YOUR YOUNG G1 


ITHER of the two pedal-powered jeeps 

described in this article would make 
some boy or girl the envy of every other 
child in the neighborhood. Of the two, that 
shown in the photograph at the right is the 
simpler, although it has two features that 
the other does not—a windshield that pivots 
forward on the hood, and coil springs under 
the kingpins to provide a degree of “knee 
action.” The other, the “Bizerte Gerte” jeep 
pictured on page 164, is a more ambitious 
project. It has a metal body, headlights that 
work, a more elaborate steering mechanism, 
and an adjustable seat. If the dimensions 
were increased somewhat, it could be pow- 
ered with a gasoline washing-machine 
engine. 

Herbert R. Pfister, of New York City, de- 
signed and built the first; H. A. Machlan, 
of El Campo, Tex., the second. Some build- 
ers may want to use some features of each. 

Construction details for the first are given 
on this and the next page. For the hood, 
four pieces of stock are glued and screwed 
together to form a tapered box 15” wide in 
front and 17” in back. The body sides are 
one piece from the hood to the rear panel. 
Bevel the front edges of the sides and the 
matching edges of the hood cowling so that 
they will butt evenly against each other. 


After assembly, round off the joints and the 
upper edges of the hood. 

Cut from 15” plywood to the shape shown 
in the side elevation, the sides of the wind- 
shield frame are bolted to the hood so that 
the frame pivots forward, with the top edge 
coming to rest on two rubber toilet-seat 
bumpers near the front of the hood. 

After bending the rear axle, thread 114” 
of each end with a %"-20 die. Pillow blocks 
support the axle on the frame and attach 
it to the wooden pedal rods. 

Note in detail A that kingpins are turned 
in one piece with a circular head %” in 
diameter. A %” hole is drilled in this head 
for the axie. Experiment with several 
springs under the kingpins until you find a 
set that gives a soft knee action, yet sup- 
ports the jeep and child. The axle consists 
of four pieces of %” rod—the two L-shaped 
end pieces bent from 8” lengths, and a two- 
part tie rod with a threaded connection 
(shown in detail C) for adjustment. ‘The 
L-shaped pieces are each threaded for 1%” 
on one end while the other is filed flat to 
fit in a slot (detail B) in the tie rod. 

Detail D shows how the tie rod is con- 
nected with the steering arm by cutting a 
slot 1” deep down the middle of a %” rod 
2” long. ‘The steering arm, filed flat, fits 
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ALL STOCK 34” 


How Herbert R. Pfister built the pedal 
is shown in plons on this and-the preceding page. 


loosely in the slot. The 7” steering wheel 
is jigsawed from a piece of 14” plywood. 
After turning the five wheels, fit them 
with regular toy-wheel or garden-hose tires. 
For the latter, grooves %” deep should be 
cut in the edge of each wheel. Bend the 
hose around this and cut it off so the ends 
meet snugly. Then form a 4” piece of metal 
rod to the radius of the wheel and drill nail 


holes in each end, ‘The ends of the hose are 
shoved over this rod and the whole nailed 
into place. 

‘Three of the wheels are equipped with 
ball bearings, Experiment on scrap wood 


with an expansion bit until you have it 
adjusted to bore a hole just large enough so 
that the bearing is a press ft. With tbe 
bit so adjusted, drill a hole in the center of 
the wheel deep enough so that when the 
bearing is in place it will be about in the 
center of the thickness of the wheel. Then 
drill a %” hole the rest of the way through. 
Tap a %"-20 thread in a collar that is a 
press fit inside the bearing. Finally, cut 
plywood rings of the same outside diameter 
as the bearing and thick enough to come 
flush with the face of the wheel when set 
in on the collar. 

Assemble on the axles in this order: a nut 
screwed all the way up to the end of the 
thread, the collar turned on tight against 
the nut, the wheel with the bearing pressed 
in place, a lock washer and nut turned up 
against the collar, the plywood rings against 
the bearing, and the hub cap, which is 
screwed into place. A 14" hole drilled half- 
way through the hub cap allows the end of 
the axle plenty of room. 

‘The other two wheels are drilled %” and 
counterbored 1” half through to allow room 
for a flat washer, a lock washer, and a nut. 
One is bolted to the back as a spare, and 
the other is the driving wheel. A 1%” 
metal disk at least 14” thick is used to at- 
tach the latter. Drill and tap the disk in 
the center %"-20. Also drill it for three 
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wood screws. Turn the disk up as far as it 
will go and solder or braze it to the axle. 
Then slide on the wheel, screw it to the 
disk, and put on a washer, lock washer, nut, 
and the hub cap. 

‘Two wooden blocks with %4” holes drilled 
in them are screwed to the front cross brace 
to support the pedal arms. The latter are 
formed of 4%" rod bent in the shape of a U, 
each end being drilled for a cotter pin. 
‘Wooden pedals are fitted over the lower ends 
of the arms, each arm operating in a metal 
plate bolted to one of the connecting rods. 

After attaching the connecting rods to 
the pedal arms, set one pedal to the back 
limit of its movement and the other to the 
forward limit, place the rear axle so the 
crankshaft throws are parallel to the floor, 
and screw on each rod the pillow blocks 
that have been placed on the axle. This 
should give the proper action. 


|ARDWOOD, preferably oak, ash, or 

hickory, is used for the chassis of the 
“Bizerte Gertie" jeep, and pine for the fend- 
ers and body structure. Dimensions for 
these parts are given on this and the pre- 
ceding page. 

Forming the body shell of sheet iron is 
not as difficult as it might appear, for all 
the lines are straight, with no compound 
curves, By rolling a wire into the edges you 
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will have a more professional-looking job. 
Note that although only half of the hood 
pattern is given on page 166, the entire hood 
is to be cut in one piece. 

The windshield frame is a single piece of 
4%” by %” strap iron. Safety glass is fitted 
into a groove in the narrow strip of wood 
across the bottom of the windshield. 

Turned from three layers of hard- 
wood, the finished wheels are 1014” 
in diameter with tires attached. Ap- 

the steering assembly of the metal jeep. 
ight twist in the drag link so it can 
ing-column arm to the knuckle. 
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ply a coat of shellac to all five wheels. In 
three of them, fit bushings of 15” id. brass 
tubing. Two of these are to be used in the 
front and the other in the rear. Drill 14” 
holes in the remaining two wheels, and to 
one of these attach a 14" collar, welded to 
a 3" metal disk, for locking the driving 
wheel to the axle. Cotter pins hold on the 
other wheels. Bushings or bearings with 
a 14" id. are attached to the frame, as 
indicated in the side elevation, to support 
the rear axle. Form this axle from cold- 
rolled steel brazed together as shown. 

Possibly the most troublesome parts of 
the entire jeep may be the front axle as- 
sembly and steering gear, but these should 
give no difficulty if the plan is followed care- 
fully, Note that the spindles are made as a 
pair, one right and one left, with extra 
length on the left steering knuckle arm for 
the drag link. 

For the upright body of the spindle as- 
sembly a 11%” length of 1” shafting was 
used, but 1” square stock would be easier to 
handle. A 1%" hole for the spindle is bored 
transversely most of the way through, and 
is then counterbored for part of its depth 
to give brazing space. Saw a slot in the 
body to receive the steering-knuckle arm, 
made from %4" by %" strap iron, After 
brazing in the spindle ahd arm, drill the 4" 
longitudinal hole for the kingpin. 

Locate the holes in the tie rod by aligning 
the spindles after this part of the assembly 
is completed and measuring the distance 
between the holes in the steering-knuckle 
arms. At the same time measure the dis- 
tance from the hole in the outer end of the 
extended arm to the center line of the axle. 
Use this meaurement to lay out the drag 
link. A slight twist in the drag link is 
necessary so that it can be connected to the 
steering arm at the bottom of the shaft. 
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Two angle irons serve as rails on which tho seat 
con be adjusted back and forth to suit the child. 


Metal bushings are placed diagonally in 
the dashboard and the second cross member 
of the frame as bearings for the 14” steel 
steering shaft. The steering arm, made of 
14” steel, is riveted or welded to the lower 
end of the shaft, and a 4" hole drilled in it 
for the drag link. An 8" valve wheel, ob- 
tained from a junk yard, served as a steer- 
ing wheel in the jeep shown. 

Connecting rods are cut from oak or ash 
and have no bushings. If lubricated oc- 
casionally, they will wear very little. Bore 
the hole for the rear bearing before sawing 
the slot that is provided for adjustments. 
Pedal hangers are bent as indicated from 
%" mild steel rod, the upper ends® being 
supported in a %” i.d. pipe welded to a piece 
of angle iron placed across the fenders. 

Headlights are made and installed as 
shown, and are operated by a switch on the 
instrument panel. Small cleats screwed to 
the bottom keep the seat at any desired 
location on the angle-iron rails, Upholster 
the two seat pieces before assembling. 

Both jeeps need a good coat of olive-drab 
paint. The white star on the hood will do 
a lot to make them more realistic. 
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TOY STREAMLINER 


A One-Evening Project 


ITH youngsters in the family, you'll 

certainly want to give this stream- 
liner a high priority on your Christmas 
schedule, so that it can roll in “on time” 
bright and early Christmas morning. All 
three units, including the 30 wheels, were 
actually completed in two hours with the 
use of machine tools, and the painting was 
finished the second evening. 

‘The whole train may be laid out on a 30° 
length of 2%” by 314" pine or redwood, the 
top beveled on the table saw, and the profile 
bandsawed to cut off the undercarriage. A 
1” strip is-then ripped from these under- 
carriage blocks, and they are replaced un- 
der the locomotive and cars with glue and 
finishing nails to leave a %4" recess on each 
side. ‘The hood, windshield, sloping front, 
and guard of the locomotive are beveled by 
tilting the bandsaw or jigsaw table 10 deg. 
and cutting around a line drawn %” fro: 
the edges. Portholes are le with a 1%” 
drill stopped when the full diameter just 
enters the wood. 

Wheels are \%” thicknesses sawed from 
1” dowel or curtain rod. ‘They may be faced 
in the lathe, if desired. Holes in the centr 


on bumps. The horns are turned or whittled 
and attached with finishing nails through 
drilled holes. Couplings are screw hooks 
and eyes. Rubber-covered tacks on the 
front of each car serve as bumpers. The 
handrails on the locomotive doors are of 
coat-hanger wire—LECIL J. SLABACK. 
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JUNIOR DESK-CHAIR 
HAS FOLDING LEAF 


NY youngster of early school age will 

welcome this desk-and-chair combina- 

tion. The drop leaf on the arm serves as a 

desk when it is pulled up and is fine for 

coloring or writing letters to grandmother. 

‘Two drawers of different depth hold crayons, 
pencils, coloring books, and tablets. 

Use 4" stock for the legs, arms, leaf, 
hinged leaf support, seat, drawer guides 
and pulls, and for the side panel at the 
rear of the drawers. For the front and 
back panels, the slat between the back 
posts, and the drawer members, 14” stock 
is heavy enough. Plywood can be used for 
the drawer bottoms if desired. 

Note that the back posts are grooved for 
a distance of 4” from the top to receive the 
back slat, which is glued in place after the 
chair has been “assembled. Attach %” by 
%" by 12” drawer guides to the inside of 
the front and back panels before assembly, 
taking care to lay them out accurately so 
the drawers will not bind. A single rail 
under the front of the lower drawer joins 
the front and back legs. 

Dimensions of the drawer backs and bot- 
toms are not given, The bottoms might be 


soketasee™ 


assembled between the sides, and the backs 
and fronts then butted with glued corner 
blocks for reinforcement. ‘This 4sn't stand- 
ard construction, but it is simple. Make the 
drawers %” shorter than 
the space allowed for 
them to insure closing. 

In hinging the drop 
leaf, turn the chair up- 
side down and rest the 
arms on a flat surface. 
‘Then lay the leaf in place 
and screw on the hinges. 
The leaf support is 
notched for the seat and 
is hinged on the bottom 
of the leaf. It folds back 
for dropping the leaf 
down. 

Apply varnish, rub- 
bing well and waxing, 
for a natural finish. Or, 
if preferred, the piece 
can be stained first to 
match other furniture or 
finished with lacquer or 
enamel in colors.—E. W. 


With the desk height only 8” 
above the seat, the chair is 
ble for children up to 
or seven years. Assembly 
is chiefly with ‘nails, but 
screws at several key 

cossure sturdy construction. 
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SALVAGED EARRINGS TRANSFORMED 
INTO MODEL RAILROAD LAMPS 


EXTRA realism is given your model-rail- 
road layout by adding dummy street, sta- 
tion, and platform lamps made of discarded 
earrings or ones bought for the purpose. 

Remove the ornament and cement in its 
place a glass bead. ‘Then cut off the end of 
the loop and bend the rest as required. 
Either push it into an undersized hole drilled 
where you wish to mount the lamp, or solder 
a brad to it and drive the brad in at the de- 
sired point.—RICHARD SALZER. 


PRACTICAL GATE LATCH REQUIRES 
ONLY WASTE BITS OF STOCK 


NEEDING a gate latch and being unable to 
find one in nearby stores, I made one from 
odds and ends that has been in use over a 
year, 

‘A two-by-four is set on edge along the 
latch side of the fence. In this T cut a square 
hole in which the latch is pivoted well off 
center. A 20” length of i” dowel sliding 
in two staples rests 
on the light end of 
the latch and has 
half a spool on top. 

‘The latch should 
be drilled to work 
freely on its pivot 
nail, and must be 
overbalanced enough 
to lift the dowel and 
spool. Cut the hole 
in which it pivots 
small enough to keep 
its heavy end from 
falling below the 
strike when the gate 
is open.—E. R. 8. 
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ADJUSTABLE WORKBENCH LAMP 
GIVES SHADOWFREE LIGHTING 


You can't get in your own light when 
working at your bench if it’s equipped with 
an overhead fixture like that shown below. 
Because the lamp can be slid the full length 
of the workbench, light can always be 
thrown on the work from the best angle. 
For my own fixture, I used 1” pine 
throughout. The length of the beam and of 
the end hangers will depend on your own 
workbench and the height of the ceiling. 
Bring the cord out through the front of the 
sliding support and loop it over cup hooks 
to keep it out of the way.—T. M. RUOTSALA. 
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OLD CLOTHESTREE FORMS STANDARD 
FOR ARTIST'S UTILITY TABLE 


A CONVENIENT stand for an artist's paint 
box and palette was made by cutting a 3’ 
long base section off a discarded clothestree 
and building a three-sided case atop it. The 
size of this case was 
determined by the di- 
mensions of the paint 
box, some extra space 
being allowed for 
clearance so that the 
box could readily be 
taken out and re- 


placed through the 
open front. 
A %" decorative 


molding was mitered 
around the top of the 
case to afford a fin- 
ished and more profes- 
sional appearance to 
the job—J. H. RICH. 
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WALL PLANTS HARMONIZE WITH MUSICAL BRACKET 


KEYED to any bright room where 
flowers and music are equally ap- 
Preciated is this flowerpot wall 
bracket patterned after the mu- 
sical G-clef. 

For convenience, the drawing at 
fe the right has been marked off into 


s 
’ lettered sections corresponding to 


a 


ae 


+5 ay 


q 
rw) 


the dimensions shown on the 12” 
by 34%” strip of light band iron. 

Scribe the metal and bend part 
A to form the outline of the mu- 
sical key. Next, form the 3” diam- 
eter flowerpot ring by curving 
part £. Holding the strip in a vise, use a wrench to 
form the two quarter-turns at B and D. Where C and 
D meet, bend a right angle so that the ring will be 
horizontal when attached to the wall. After these op- 
erations are completed, grind the back flush, drill a 
mounting hole, and paint the bracket to harmonize 
with the colors of the room.—GLENN A, WAGNER. 
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'WEDGE-SHAPED SNOWPLOW EASES 
WINTER PATHMAKING 


SHOVELING snow off your doorstep be- 
comes a sizable chore when the “doorstep’ 
between house and barn is a hundred yards 
or even a lot less. A few pieces of sturdy 
lumber of the approximate dimensions 
shown below will cut the job from hours to 
minutes. Assemble the sides around a 2” 
by 4” by 8” wedge, and use cross braces to 
hold the pieces firmly. Any strong stick will 
do for a handle; since your lawn mower 
isn't doing much good at this time of year, 
you might use its handle—T. McDONALD. 


BENT PAPER CLIPS HOLD GIFTS 
ON CHRISTMAS TREE 


Parer clips bent to an S-shape are handy 
hooks for attaching gifts to a Christmas 
tree. Hook the larger section over a branch 
and slip the smaller through the ribbon or 
tape on the package. Smail-size clips sim- 
Harly bent will secure a string of lights to 
the tree. ‘The clips can be coated red with 
fingernail polish—KEN Murgay. 


BOILING WILL ADD THICKNESS 
TO THIN PLASTIC PIECES 
Turn plexigias and similar clear plastic 


can be thickened by boiling in water. The 
finish is not affected, but allowance must be 
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made for loss in width to compensate for | LONG.CARRIAGE SSS 
gain in thickness.—FRANCIS E. HOLMES. 
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OU can ring out the joyful tidings in 

true Yuletide style with’ this animated 
display, which is sure to delight young 
hearts on Christmas morning. A bell ringer 
in colorful garb, standing in a Gothic bell 
tower, tugs lustily away to the chiming 
of a bell. 

Any small electric motor, such as might 
be taken from an old fan, will operate the 
display. A bell with a clapper is required. 
‘The one shown is a Swiss cowbell of heavy 
bronze, shaped like a church bell and 
possessing an excellent tone. 

The tower, 14” by 14" by 26%", is built 
around a firmly constructed frame in which 
the motor, pulleys, bell ringer, bell, and bell 
yoke are mounted. A height of 7” between 
the base and platform gives ample room 
for the motor and pulleys, and brings the 
overall height to 331,”. Slot the platform 
for a length at least equal to the diameter 
of the bell-rope pulley and just above it 
so the rope will have enough space to work 
in. The bell wheel is glued and screwed to 
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the yoke, and the assembly is pivoted by 
two screws on parts A and B of the frame, 
as shown. 

Grooves in the pulleys and bell wheel may 
be turned, if a lathe is available; filed pains- 
takingly by hand; formed on a spindle 
shaper or drill press with a suitable cutter; 
or made by assembling the part from three 
disks, the middle one being smaller than 
the outer ones. 

Make the bell ringer from 14” plywood 
in four parts, pivoting the two arms on the 
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Tower Sounds Yuletide Chimes 
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body. Pivot the body to the legs at the 
waist so the arms move and the body bends 
as the bell rings. The lower end of the 
back leg is pivoted on a block attached to 
the 415” high upright along the center of 
the plafform. Run the bell rope up through 
tight holes in the hands, over the grooved 
bell wheel, and over a pair of pulleys at 
the back of the tower, as shown at the 
lower right of the drawing. The counter- 
weight should be heavy enough to pull the 
bell back with sufficient force for the 
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clapper to strike when the link at the 
pulley end is at top dead center of its travel 

Jigsaw the sides of the tower from wall- 
board and glue and nail them to the frame; 
then glue and nail on the buttresses at the 
corners. Attach a flat roof of %4” stock and 
add the pinnacies and parapets, as indicated, 
beveling the latter toward the outside. 

Evergreen twigs hide the motor and 
pulleys when the bell ringer and tower are 
set on a table at the window. Arrange lights 
to show the assembly to best advantage. 
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By Walter E. Burton 
and W. A. Conway 


OMMON carpenter's and machinist’s 

hammers can usually be purchased 

at the nearest hardware store. But 
what if your hobby is making silver bowls 
or building elaborate scale-model locomo- 
tives, fashioning jewelry or turning out 
hand-carved furniture, tooling leather or 
tinkering with gasoline engines? Have you 
ever tried to buy a machinist’s 1-oz. ball- 
peen hammer or any of the many other 
specialized forms from the average dealer? 

Every craftsman has his own ideas about 
hammers for special purposes, and often 
the only way he can acquire a tool that 
pleases him in every respect is to make it. 
‘This in itself is a fascinating hobby. From 
old cold chisels, scraps of drill rod or other 
tool steel, or alloy steels obtained specifical- 
ly for the purpose, you can fashion an end- 
less variety of hammers. And from broken 
ax handles and similar sources, you can ob- 
tain the hickory for making handles. 

‘The illustrations on this and the following 
pages show only a few possible forms— 
some conventional, some highly specialized. 
Your own requirements should dictate the 
ultimate size, shape, and material. Those 
described here are all made of steel, but 
for use on delicate work that might be easily 
marred, you may prefer brass, lead, plastic, 
wood, or fiber. 

Forging, especially for large hammers, is 
sometimes the method preferred by crafts- 
men. In addition to shaping the piece, it 
compacts the steel and often improves its 
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Try This Anvil Chorus 


HAMMERS AS 


physical properties. The method is simple 
enough if you have a furnace and an anvil. 
Heat the piece to redness and hammer it to 
shape, reheating as often as necessary. Most 
of the hammers shown here, however, were 
turned in the lathe and then filed or ground. 

To make the square hammer shown in 
Fig. 1, you have only to square up the steel 
and form the hole for the handle, One face 
is flat with the sharpness of the corners and 
edges removed by abrasive cloth, and the 
other is slightly crowned. The design is 
primarily for driving brads in close quarters 
Such as the inside corners of a box, and is 
useful also for driving nails into picture 
frames. If the hammer is hardened all over, 
it can be used as a small anvil for jewelry 
and model work, Holes or small depressions 
in the sides will adapt it as an anvil for 
small-scale dapping or punching jobs. 

‘A simple way to form the oval eye in a 
hammer is to drill two holes that almost 
touch and then cut away the unwanted 
metal with a round (rattail) file until the 
oval is smooth. Or a neat eye can be pro- 
duced with an end mill. Usually the eye is 
slightly smaller at the handle end so the 
wood will grip securely when the handle is 
spread by a wedge, but for extremely small 
hammers that are never ‘swung with much 
force, the eye may have straight sides. 
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on Your Lathe « e « 


YOU LIKE THEM 


The embossing hammer shown in Fig. 2 
has a flat head that may be used for 
planishing and for driving small chasing 
tools or punches. Its cross peen has a 
number of uses, among them the smooth- 
ing of the bottom of a narrow groove in 
sheet metal, The peen is turned to a 
diameter equal to its width and then flat- 
tened with a file or on a grinding wheel. To 
curve the slender nose, heat the metal to 
redness, clamp it in a vise, and hammer or 
otherwise force the nose to the desired con- 
tour. If you use a torch, you can exert con- 
siderable control over the bending by ap- 
plying more heat at certain spots. 

Most of the shaping of the bird-nose 
hammer shown in Fig. 3 can also be done 
in the lathe, and its nose is similarly curved 
by heating and bending. It is useful for 
planishing, producing faceted textures, and 
working in deep depressions. 

Whether or not a hammer should be 
curved depends partly on whether it is to 
be swung from the wrist or elbow. Planish- 
ing hammers, used in working silver and 
doing other sheet-metal craftwork, are 
usually straight and are swung through 
small arcs by wrist action. The so-called 
silversmith’s and shaping hammers are gen- 
erally swung through wide arcs by elbow 
action and are curved. This sounds a bit 
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{ 
SHINGLING HAMMER 


Fig. 4 


= 
i 


Using the machined shingling hammer. The hatchet 
edge splits bad shingles to make removal easier. 


reversed because the arc described by a 
hammer in wrist action is more curved than 
that in elbow action. The best way, no 
doubt, is to shape the hammer so it has the 
best feel and is most easily controlled. After 
you use a few different hammers, you can 
determine which form is best in each case. 

Figure 4 shows a small shingling ham- 
mer turned from tool steel and then cut to 
a wedgelike shape on a metal-cutting band- 
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Slender, rounded ends of a silversmith's hammer 
‘are turned with a high-speed tool having o skew 
edge. The lathe tool holder is used as a rest. 


j 


Filing brings the ends to oval shape. Note that 
two holes are laid out on the flat for the eye. 


ond then 
hardening. 


Heoting and bending curves the nose 
‘ends are heated and quenched for 


saw. The egg-shaped eye was started by 
drilling two holes of different sizes. Includ- 
ing the handle, the hammer weighs less 
than 1 Ib. 

Ball-peen hammers shaped as in Fig. 5 
are among the handiest in use, but it is not 
always easy to obtain them in small sizes 
for delicate work. The dimensions given in 
the drawing are for a hammer weighing 
about 1 oz. Chuck a piece of drill rod, 
machine the ends, finish the central portion 
with a file, and make the eye. 

‘A modification of the ball-peen hammer, 
generally called a French chasing hammer, 
is shown in Fig. 6. The broad, flat face is 
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Flats ore ground on the central portion here with 
© cup wheel mounted in the drill press. A cloth 
over the milling table protects it from grit. 


Those holes ore drilled through and the 
cut out and further shaped with o rattail file. 


Finally the hondle is thoped and fitted in the 


in the end holds it fos 


ideal for striking chasing tools, punches, 
nail sets, and the like. All machining on it 
is done in the lathe, for the central portion 
is round. Hammer and handle weigh 5 oz. 


For shaping bowls of silver, copper, or 
other sheet metal on a sandbag or in a 
wooden mold, for embossing sheet metal 
embedded in pitch, and for much other 
craftwork, a silversmith's hammer with a 
curved and rounded end is essential. A 
small hammer of this type is shown in 
Fig. 7. Made of tool steel, it is chucked in 
the lathe for machining one end and re- 
versed for machining the other. File the 
ends and polish with abrasive cloth while 
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the piece is still in the lathe; then grind, 
mill, or file the central portion to a rec- 
tangular cross section and put the eye 
through the wider dimension. The ends are 
curved with the help of heat. 

Although the tips may be left spherical, 
it is customary to flatten them slightly, as 
shown, and smooth them up to form an oval 
tip. If you make several hammers of this 
type, include at least one with a tip one 
and a half to two times as wide as it is 
thick, as shown in Fig. 8. A full set of 
silversmith's hammers would contain sizes 
up to 7%” long with the largest weighing 
nearly 3 Ib. 

Variations are almost endless. Besides 
silversmith’s, you can make tack hammers 
and upholsterer’s long, slender, curved ham- 
mers; square hammers shaped something 
like that in Fig. 1 but longer and with one 
end brought to a transverse chisel edge; 
and hammers for riveting and many other 
purposes. A useful hammer is one shaped 
exactly like a cold chisel with a handle that 
makes it easy to hold for delicate cutting. 

It is not always easy to get a smooth ball 
peen or spherical face in the lathe by 
manipulating the compound rest. In such 
a case, shape the end roughly with the aid 
of the compound, and then finish with a 
hand tool, such as a lathe bit of high-speed 
steel sharpened to a skew point and 
mounted in a holder like a wood-turning 
chisel. By holding it so the edge makes a 
shearing cut, you can shape the steel with 
surprising ease and produce a finish that 
needs little more than a bit of abrasive- 
cloth work. The tool post may be turned 
so the regular tool holder is parallel to the 
lathe axis to form a tool rest. 

Drill rod can usually be obtained in 
diameters up to 144", and most craftsmen 
have no difficulty in obtaining tool steel 
suitable for making hammers. When the 
steel can be selected specifically for hammer 
making, a carbon percentage of around .60 
is preferable for heavy-duty hammers and 
sledges, while drill rod and similar steels 
running as high as 1.10 or 1.20 percent in 
carbon are suitable for light work. 

If you use special alloy steel, follow the 


manufacturer's directions when possible for 
hardening and tempering. For other steels, 
heat the hammer until it is cherry red all 
over—if it is not too large—and quench it 
in water or a quenching oil. Water produces 
greater hardness, and there is no reason 
for preferring oil, since hammer shapes are 
relatively simple and their dimensions are 
not critical. Quench drill rod in water. 

When a hammer is fairly large, or you 
do not want to harden it all over, direct a 
torch against one end at a time until it is 
cherry red, and then quench it. This works 
only When the heating of the second end 
does not soften the one already hardened. 

A hammer should possess toughness and 
enough hardness to keep it from deform- 
ing rapidly or becoming rough on the face. 
For carbon tool steel such as drill rod, the 
temper should be drawn to a dark straw 
color or, if the work is done in a furnace, 
heat for about nine minutes at 550 deg. F. 

After hardening and tempering, polish 
the ends or faces until they are bright and 
smooth. Fine abrasive cloth is probably 
best for this. 

‘Sometimes you can find in a hardware or 
salvage store a handle that will be just 
right for a special hammer, but more 
often it will be necessary to make a handle 
by splitting and shaping hickory from an 
old handle or by cutting down a new ham- 
mer handle. By splitting a large handle, 
you do away with cross grain. Actual shap- 
ing may be done with a rasp, a belt or drum 
sander, a sandpaper block, or a wood 
scraper or pieces of window glass. 

The conventional handle is straight and 
often uncomfortable. For maximum ease 
and accuracy, you will find a form fit like 
that shown in the drawing below much 
superior. This drawing shows some fea- 
tures of a handle designed for one-way 
swinging, as with a chasing hammer. 

First grasp the partially shaped handle 
in the usual manner and note where your 
thumb rests. Then make a depressed spot 
with a rasp, testing and filing until the 
depression feels comfortable and firm to 
your thumb. Next make a similar depres- 
sion for your index finger, or rather, two 
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FINGER-GRIP HANDLE 


7 
INDEX-FINGER i 

a DEPRESSIONON © SECOND THIRD FOURTH 

OPPOSITESIOE FINGER FINGER —FINGER. 


Below, @ French chosing hammer like that shown 
in Fig. 6, It is ideal for st punches. 


Fig.7 


SMALL SILVERSMITHS HAMMER 729.3" 


depressions—one where the finger rests in 
ordinary hammering and the other where 
it is extended for gentle tapping. 

Sometimes the thumb and index-finger 
depressions are enough, but you can carry 
the process further by making shallow 
grooves or notches for the fingers. 

In the same drawing is shown a method 
of mounting a hammer at an angle on the 
handle so it is more effective when used 
for striking punches and chisels. 

Avoid making handles too stiff. You 
might be surprised at the extremely thin 
handles some craftsmen use for relatively 
heavy hammering. They shave the wood 
down along the 3” or 4” just behind the 
hammer head until it looks scarcely strong 
enough to hold itself together. Such a han- 
die is not suitable for prying, but when 
properly manipulated it produces a resili- 
ency that permits hammering all day with- 
out fatigue. 

After shaping the handle, wet it thor- 
oughly with water and toast it gently in a 
gas flame to raise the grain. Sand until 
smooth again and repeat the wetting and 
drying. The result is that if the handle 
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is later wet accidentally it won't roughen. 

Next, file and sand the end to the contour 
of the eye. Don't force the handle if the 
eye turns up a shaving. If the fit isn’t tight, 
cut a wedge-shaped notch in the end, make 
@ hardwood wedge to match, drive the han- 
dle again into the eye, put glue in the notch, 
and drive the wedge in to spread the tip. 
Cut off excess wood and smooth it even 
with the metal. Use metal wedges for large 
hammers and carpet tacks with the heads 
cut off for extremely small ones. 

‘A good handle finish is one or two coats 
of linseed oil. Some craftsmen use auto or 
furniture wax. Clear lacquer or shellac is 
good when sanded smooth. 

One attractive finish consists of charring 
the handle unevenly with a torch, sanding 
lightly, and then applying linseed oil, 
lacquer, or a French polish of shellac and 
linseed oil. Apply French polish with a pad 
and rub to a high polish; then let it dry 
overnight. This finish is one of the best for 
occasionally used hammers. For much-used 
handles and those used around lacquer 
thinner and other solvents, linseed oil or no 
finish at all will often prove best. 
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NEW SHOP IDEA: 


SMOOTHER FINISH results when a cutting 
fluid is applied in heavy turning or thread 
cutting in the lathe. The oil can common- 
ly used often supplies too much fluid at one 
point on the work and too little at another. 
‘The applicator shown at the right, made of 
a sight drip oiler and a cheap paint brush, 
supplies just the amount of fluid you want 
evenly ail along the work, besides clearing 
away chips from previous cuts. 

Solder a short length of 14” copper tubing 
to the bottom of the oiler and make a clamp 
as shown. Secured by a screw and nut, this 
clamps the brush to the oiler. Hold the 
brush against the work and adjust the oiler 
to the amount of flow best suited to the 
particular job.—AUGUST Dosert. 


OUT-OF-THE-WAY SWITCHES can be 
brought close to hand with an automobile 
choke cable. The photo at left shows such 
a switch extension on a jigsaw. Make a 
bracket and cable clamp as shown in the 
drawing. Fasten the latter under a bolt on 
the switch housing and mount the bracket 
within easy reach. Cut the cable to length 
and mount it. HORACE GAMBELL. 


24-GAUGE 
©) Gauw. IRON 


CLAMP DOGS such » 


i as are used for driv- 

ar ing work mounted be- 
tween lathe centers can, 

in an emergency, be used 

as drill-press vises. They 

permit the work to lie 

CDS squarary'on the arurpress 

table and afford a measure 


of safety over holding 
work by hand.—c. W. W. 


FACEPLATE CLAMPS can 
be improvised in a hurry 
from ordinary bolts. Cut 
the heads off; then clamp 
the bolts in a heavy vise 
and hammer over the un- 
threaded ends at 90 deg. to 
the shanks. Use nuts and 
@ Washers behind the 

faceplate—C. W. W. 
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FLASHLIGHT MAGNIFIER PUTS 
LIGHT WHERE YOU NEED IT 


'Y COMBINING a lens and a flat piece of 

glass you can make an illuminating mag- 
nifier that will enable you to inspect the bot- 
tom of a pistol barrel, internal threads, deep 
bores, and similar cavities hard to illuminate 
and look into at the same time. Illumination is 
afforded by a piece of plain glass mounted at 
an angle of 45 deg. below the magnifying len: 
Light from one side is partially reflected down 
into the work and back from it to your eye. 

Make a square sheet-metal box, open at 
both ends, to suit the lens. Dimensions given 
are for a 45-mm. diameter lens of 136-mm. 
focal length. The box should be shorter than 
the best working distance between lens and 
object. In one side cut a hole the same size as 
the lens ring of a flashlight (Fig. 1) and solder 
the ring to it. 

Flat, flawless glass from an old photo plate 
or lantern slide is mounted with metal clips 
soldered into the box. Paint all the inside flat 
black (Fig. 2) or glue a bit of black velvet 
opposite the flashlight. Make a lid for the box 
and mount the lens by means of small lugs, as 
in Fig. 3, over a hole in it—M. C. WALLING. 


Directly above, « 6-power magnifier of 0 type 


RETAINING LUGS requiring no flashlight. It's held so that light 
PPLASHLIGHT LENS RIM | from a near-by source is thrown into the object. 
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is operated by steam generated by fuel oil. 


Running on aluminum tracks, this all-metal model locomoti 


CRAFTSMEN AT WORK 


STEAM RAILROADING in miniature, exemplified by 
the live-steam locomotive above, is a hobby of Daniel 
Boone VII, of Burnsville, N.C. He started this engine 
in 1937, intending to exhibit it at the 1939 World's 
Fair, but it wasn't completed until 1943. It weighs 
200 Ib, and pulls a 1,500-Ib. load with its builder- 
engineer perched on top of the tender. 


HOLDS ALL, HIDES ALL just about sums up the func- 
tion of the handsome sewing cabinet shown below, de- 
signed and built for his family by R. M. Utterback, of 
Newark, Ohio, Although full of thread, there are cer- 
tainly no strings attached to this job. 

It is built of solid oak and is 13” by 22” by 32". ‘The 
drawers are set in to allow room for spool racks, fitted 
with metal pins, when the doors are closed. Shelves 
at top and bottom are for storing unfinished work. 


WOODCARVING is only one of 
several hobbies of Chester E. 
Lawton, of Whitewater, Wis., 
but it is the one in which he can 
best express his historical inter- 
ests. Mr. Lawton uses only a 
jackknife and a few assorted 
chisels, and specializes in reliefs 
carved in pine planks. 

In the photo above, he is seen 
holding a plaque called “The 
Alamo” which he completed in 
40 hours. Among his varied 
subjects are a ballet dancer, a 
prehistoric man, an American 
eagle, local buildings, and a 
castle. He also carves lapel pins. 
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NEITHER BEEHIVES NOR IGLOOS these, 
but the nose sections of housings in which 
aircraft machine guns are mounted. The 
photo was taken at a Douglas Aircraft plant. 


GEARS IN AN ADDING MACHINE? No, 
the photo below is a cropped one of ordinary 
rubber jar rings stacked with the tabs 
stepped. It is the work of Stella M. Ludlow, 
of Penn Yan, N. Y. 


WOULD A CAR ROLL 
up or down on this optical 
downgrade on the Blue 
Ridge Parkway in North 
Carolina? You guessed it. 
‘The car shown would coast 
backward, apparently up- 
hill, for the road actually 
slopes down toward the 
camera. Optical illusions 
are frequent in mountains, 
where there are few hori- 
zontal bases. 
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N YOU BEAT 
THESE PICTURES? 


don 

wi $5 for any photo uses 
ea Poin your meme and addres 
on each print. Enclose a Hempel 24 f- 
SP eenvelope aud the negative, 
dare salable, and send your £0¥- 
1 ution to the Curious Photos Editor. 


WHAT DOES THE CAMERA SEE over a 
wall that's too high for you? E, W. Schade, 
of Fair Haven, Mich., tried it at the St. 


Louis Zoo and got two ducking swans. 


Photo Christmas Cards Are 
Personalized Greetings 


‘TEREOTYPED holiday greetings may 
be avoided if you use the photographic 

method to make your own individualized 
cards, The three shown on this page sug- 
gest how large is the scope for your imagi- 
nation. 

For the skating card, the angels were 
built up with wooden bodies, wire legs, tin- 
plate skates, and costumes snipped from 
gift wrapping paper. Base of the scene was 
a sheet of glass, over which melted paraffin 
was flowed to simulate ice. The lettering 
was scratched into the paraffin and the 
grooves filled with table salt. For the jagged 
edge, the paraffin was cut away with a knife 
and a piece of black cardboard placed un- 
der the glass at that point. Lighting was 
arranged to pick up the lettering. 

In the manger courtyard, the stable gates 
were thin strips of wood bound with cord, 
the stairs were cut from a block of wood, 
and dried grass served as hay. The letter- 
ing was painted on a sheet of clear glass 
with white poster paint and the scene 
photographed through the glass. 

‘A triple exposure was needed for the 
Christmas-tree card. Lettering was punched 
with an ice pick through the back-lighted 
cardboard background, in front of which an 
evergreen sprig was mounted. Soap flakes 
and water, mixed to paste consistency, 
served as snow. The outlines of the balls 
were carefully traced on the ground glass 
of the camera as a guide for making the 
portrait exposures, which were then suc- 
cessively taken on the same film. It was 
necessary, of course, not to throw light on 
the exposed portions.—CaRL W. BERTSCH. 
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fective manger 
scene above, a table- 
top shot, was set up 
os shown at the left, 
The stor was made by 
cutting some slits in 
the background and 
using o light behind, 
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Drops of water splashing from glass coaster under o 


photo flash. Ri 


ht, water bounces out of a tumbler rebounding frem felt on which it has b 


open faucet are cought in o 1/10,000-second 
dropped. 


HOMEMADE SPEED FLASH STOPS FAST ACTION 


A high-s 
foft. The 


1d flash comes from the gas-filled tub 
jectronic control for it is in the box. 


SHOEHORN HELPS MEASURE OUT 
DRY PHOTO CHEMICALS 


GerTiNG the scales to balance exactly 
with those last few grains of chemical is 
often an exasperating task. Try using 
a metal or plastic shoehorn, and you will be 
surprised at how it speeds up the job. 

A shoehorn is more efficient than a spoon, 
for its smoothly rounded end permits shak- 
ing off small amounts of powder or crystals 
to get an exact balance. It removes excess 
chemical just as well.—WILL THOMAS. 
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USING home-assembled equipment, Arthur 
Palme, of Pittsfield, Mass., catches on photo- 
graphic film action that is too quick to be 
seen by the eye. Motion arrested with the 
aid of his speed-flash outfit is much faster 
than any that could be stopped by the best 
mechanical shutter. 

‘The essential parts of the equipment are 
a high-voltage transformer, a rectifier tube, 
a battery of condensers charged with 2,000 
volts D.C., a spark coil, and a krypton-gas, 
coiled flash tube. By means of a special- 
ly devised electric-trigger circuit, intense 
flashes as short as 1/10,000 second are re- 
leased at the exact instant of desired action. 
With the camera shutter left open in semi- 
darkness, the film records only what is vis- 
ible during the brief flash. 

Examples of action that can be stopped 
are the photos above of a violent stream of 
water splashing on a glass coaster and of 
water bouncing out of a dropped tumbler. 
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COMBINATION CABINET HOUSES BOTH A RADIO CHASSIS AND CLOCK 


HAVING a good but unhoused 
radio chassis and an electric 
clock with a badly damaged 
case, I constructed a combina- 
tion cabinet for both units 
along the lines shown here. 
Clock, speaker, and shaft 
positions were first marked off 
on a composition panel, which 
was then drilled and jigsawed. 
A square of cloth is glued 
behind the loudspeaker grille. 
To extend the clock-setting 
knob, I soldered to it a stiff 
wire extension, and between 
the clock and radio I placed a 
metal shield grounded to the 
-JOHN E. RASK. 


JIOSAWED GRILLE 


GLOW OF RADIO “CANDLE” KEEPS TIME TO MUSIC 


‘An old wooden candle A LITTLE light that seems to flicker and 
stick odds o realistic flare in time with the voice or music repro- 
touch to the lamp, but duced by your radio can be made of a neon 
another bose would do. tester of the kind used to check circuits. 
Substitute a 5’ length of lamp 
cord for the test leads and en- 
SPuAnEN close the shaft in a 4” tube of 
white enameled cardboard to 

simulate a candle. Mount the 
tester in a wood or cork base and 
connect the wires across the pri- 
mary of the output transformer 
of your radio.—E. E, YoUNGKIN. 


SHOP ANTENNA FOR AUTO RADIOS 
MADE OF COPPER TUBING 


‘TesTING auto radios 
in a shop sometimes = 
fails to give an ac- Csr ore 
curate picture of per- 
formance because the 
long outside antenna 
tends to overload the 
set under test. Auto 
radios are designed 
for high - sensitivity 
reception since they 
are expected to oper- 
ate with short aerials. 
If you often have oc- 
casion to service these 
sets, use a copper tube 
about 5’ long, installed 
above your workbench 
by means of stand-off 
insulators, as shown at 
the right.—W. Moopy. 


SEALING WAX FILLS SCRATCHES 
IN PLASTIC CABINETS 


SMALL nicks and scratches on plastic ra- 
dio cabinets can be neatly repaired with 
ordinary sealing wax. To prevent the seal- 
ing wax from hardening too quickly while 
it is being worked, warm the cabinet by re- 
moving the chassis and replacing it with a 
large lamp bulb. 

Drop a tiny blob of wax where needed and 
smooth with a razor blade.—H. KLEIy. 


DECEMBER, 1945 185 


. CAN YOU IDENTIFY 
QQueotion Bee. THESE RADIO PARTS? 
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—RADIO IDEAS 


CLOCKS APPEAR where 
television performers can't 
miss seeing them with the 
arrangement shown at the 
left. General Electric's 
WRGB in Schenectady ac- 
complishes split-second pro- 
gram timing by having a 
large clock installed below 
the front of each camera. 
Then, when cameras are 
moved from one position to 
another, at least one is 
bound to be within all per- 
formers’ sight, and lines 
may be speeded or slowed 
as necessary in order to 
bring the program to an end 
exactly “on the nose. 


ERROR-PROOFED radio-telegraph 
transmission has been developed 


by RCA Communications, Tne, for 


its eight-channel, single-transmit- 


ter system between London and TUSN LONDON SANFRAN Y CHAN IDLE 


San Francisco. The printing mech- 
anism, capable of handling 488 
words per minute in either direc- 
tion, sounds a warning bell if any 
letter is garbled by static. At the 
same time a Maltese cross appears 
‘on the tape in place of the error to 
facilitate correction. The printers 
receive each letter in seven im- 
pulses, three with a signal and four 
for spacing. Each arriving impulse 
is counted automatically, and if it 
varies from the proper number the 
error-proofer goes into action and 
prints the cross on the tape. 


EXTENSION SPEAKERS known as “Husha- 
tones” now are in wide use in Government 
hospitals, enabling patients to hear a radio 
program without disturbing others. Pro- 
duced by the Brush Development Company, 
Cleveland, Ohio, the flat, disk-shaped speak- 


‘ 
er is designed for 
use under the pa- 
va tient’s pillow. Adapt- 
J 7 y ‘a r. able for any sound 
ii > system or bedside 


radio, the Hushatone 
FUSING STEEL AND GLASS by a new meth- is declared to have a 
od developed by the Radio Corporation of tone quality compa- 
America, Camden, N. J., made it possible to rable to large speak- } 
use steel instead of a more costly alloy for ers. A lightweight 
the header insert of this tube stem. The in- crystal element in- 
sert is the band of metal encircling the glass sures good response 


through which wires enter the tube. and sensitivity. 


\: 
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" MULTIPURPOSE TEST INSTRUMENT 


By John W. Campbell, Jr. 


RACING receiver troubles is a rou- 

tine job with this multipurpose test- 
er, for it has the “know how" to pick 
out even carefully hidden sore spots in 
most sets. Turning the selector switch 
converts the gadget from a cathode- 
follower type vacuum-tube voltmeter 
with two voltage ranges to a very tricky 
and equally useful sort of detector-and- 
audio system; another flick and it be- 
comes a simple audio amplifier with 
speaker. 

Touch the grid-cap lead of the 6F5 
tube to any point of any circuit carrying 
amplitude modulation at audio frequen- 
cies, and the speaker will tell whether 
that modulation is clear or distorted. 
Acting asan infinite-impedance detector, 
the 6F5 adds very little capacitance and 
almost no load to the circuit being tested. 

Do you want to trace the LF. signal? 

The infinite-impedance detector can 
pick it up anywhere down the line. It 

is also quite capable of isolating audio dis- 
tortion no matter at what stage it origi- 
nates, from the output right back to the 
antenna, 

‘The fact that the tester can pick out mod- 
ulation at the antenna stage itself permits 
you to determine the frequency to which 
the antenna stage is tuned independently of 
the oscillator tuning. 

Switching from an infinite-impedance de- 
tector to a cathode-follower vacuum-tube 
voltmeter, you have an extremely sensitive 
instrument that can be used as an output 
meter at power levels where the loading 
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imposed by a standard meter would be ru- 
inous. When no signal is applied to the 
vacuum-tube voltmeter circuit, the cathode 
tends to bias itself upward to near cutoff, 
due to plate-current flow through the cath- 
ode resistor. If a positive signal is applied 
to the grid of the 6F5, the tube is no longer 
biased to cutoff, but the increase in plate- 
current flow tends to cause a larger drop 
across the cathode resistor, till the cathode 
is again biased up to nearly match the grid 
voltage. Since the cathode will always re- 
main slightly negative with respect to the 
grid, grid current never flows. 
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DOUBLES AS AUDIO AMPLIFIER 


The filter arrangements R,-C, and R- 
C; hold the cathode at the highest voltage 
attained during any voltage wave cycle, 50 
the instrument becomes a peak-reading volt- 
meter. To obtain a root-mean-square volt- 
age, you will have to adjust the reading. For 
a sine wave, rms. voltage equals 0.707 
times peak voltage. 

Shunting the grid condenser of the 6F5 
will cause the instrument to record D.C. 
volts, the grid lead becoming positive. 

Potentiometer Ry is used to adjust the 
milliameter to zero so that the initial plate 
current that must flow to bias the cathode 
ean be balanced out of the meter. 

‘To minimize grid emission in the 6F5, the 
heaters are operated at less-than-rated volt- 
age via the 5-volt filament winding, and a 
6X5 rectifier is employed in place of the 
usual rectifier circuit. If a 6X5 is not avail- 
able, but you happen to have a 5Y3 or sim- 
ilar tube, the 5-volt transformer winding 
can be diverted to its use. In this case, 
insert a 5-ohm resistor in series with the 
6.3-volt tap and the 6F5 filament. 
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ERECERICAL EFFECKTS SHOWN 


HOW CURRENT WORKS in arc lights, arc 
furnaces, and are welding may be shown 
with short iron wires as electrodes on the 
ends of two stout copper wires. Use a 6- 
volt storage battery or four dry cells in 
series. 

‘The iron wires become red and then white 
hot when brought together; an arc jumps 
the gap when they are pulled slightly apart. 
It will melt foil and solder. Don't keep the 
flow up long if you use dry cells. 


VISIBLE DIFFERENCES between direct and 
alternating current are shown in a fascinat- 
ing experiment. Wet a cloth in water con- 
taining a little starch and potassium iodide, 
wring out the excess, and smooth it over an 
upturned pie tin, 

For direct current use a hookup of sev- 
eral dry cells and connect the negative (out- 


ELECTRICITY HEATS stoves, 
irons, light bulbs, and heat- 
ers in proportion to the re- 
sistance of the conducting 
material to the current pass- 
ing through. Substances of 
high resistivity become hot- 
ter than those of low because 
their molecules put up a stiff- 
er fight against the flow of 
electrons. 

You can demonstrate this 
with two dry cells and a 
short length each of thin cop- 
per and fron wire of the same 
meter. Twist ends of the 
wires together and wrap the 
opposite ends around nails in 
a block, as at left. Connect 
the nails to the dry cells for 
a few seconds and cautiously 
touch the two wires, The iron 
one, with greater resistance, 
will be the hotter one. 


side) terminal to the plate. Then draw the 
bare end of a wire from the positive termi- 
nal across the cloth. A solid line will be left 
as the current releases free iodine and it 
reacts with the starch. 

Use a bell or toy transformer for A.C. 
and repeat the experiment. There will be 
a dotted line with uncolored spaces. 
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BY HOME EXPERIMENES 


MAGNETIC REPULSION illustrates the 
principle of A.C.-D.C. current-measuring 
instruments. Anneal two nails by heating 
to redness and letting them cool slowl; 
then hang them side by side on threads in 
the center of a %4- to 1-Ib. coil of bell wire. 
Connect the ends of the coil in turn to 
several dry cells and then to your toy tran: 
former. In both instances the nails, acquit 
ing similar poles, will fly apart, for though 
A.C. direction changes constantly, the poles 
change with it. Some ammeters and volt- 
meters depend on this mutual repulsion. 


THAT LESS CURRENT FLOWS in a speed- 
ing motor than in one running slowly un- 
der load is shown by connecting a bulb in 


series with a small motor. As the motor 
starts, the bulb shines brightly, but it grows 
dimmer as speed picks up, becoming dim- 
mest when top speed is reached, as at left 
above. Grasp the shaft to slow the motor, 
as at right, and the lamp again becomes 
bright, indicating a greater current flow. 

What causes this variation, making a 
motor draw more current when hard at 
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Two nails hang side by side when no current flows 
na magnetic field 


work? It is because an armature spinning 
in a magnetic field acts secondarily as a 
generator, creating a voltage in its windings 
that is always opposite in direction to the 
electromotive force impressed upon the mo- 
tor. It is generally called the back e.m.f., and 
it is this back e.m.f. that reduces the current 
flowing through when the motor is running 
at high speed. At the instant of starting, 
back e.m.f. is zero. Large motors require 
such high starting current that a variable 
resistance is needed in the circuit to limit it. 
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Midget Lantern 


By ERVIN WALTERS 


LECTRIC lanterns aren't usually appre- 

ciated until a flashlight peters out at an 
awkward time. Before that happens to you, 
convert a few pieces of plywood and metal 
scrap into one of these durable lanterns that, 
with its series-parallel circuit, will give long 
service on a set of cells. 

Near the top of the front piece, cut a hole 
2” in diameter. From a piece of bright-sur- 
faced metal, snip a disk of about 3” diameter 
and make a 13" hole in the middle. A 
straight line cut from this hole to the disk 
edge will enable you to bend the metal into 
a smooth reflector. 

Two angle lugs soldered to the back of the 
cone and screwed to the wood will hold the 
reflector securely in place. Insert a two- 


saaririon, > 
Beaherete 
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eas. 


Uses Four-Cell Battery 


cell flashlight bulb through the hole, and 
wrap two or three turns of soft copper wire 
around the threads to form a socket. Solder 
one end to the cone, then bridge a 1” strip 
of brass over the cone so that it touches the 
center contact of the bulb but doesn’t touch 
the reflector. 

Bend two battery-cell contact strips out 
of sheet brass %” wide, and clip them over 
the horizontal partition as shown in the 
drawing. Connect one contact strip to the 
bridge strip, and the other to one side of the 
switch. If a toggle switch is used, attach it 
in the center as indicated in the drawing; if 
you can get a push-type canopy switch, place 
it to one side as shown in the photograph 
below. Insert the cells so that the pair in 
one compartment faces up while the other 
pair faces down. 


Bend the 2%” metal square to the shape of a flattened "M" before wedging it beneath the partition. Wrap 


cloth tape oround the cells for easier 


moval, screw on the back 


‘and the lantern is ready for 
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PORTABLE POWER SUPPLY FOR 110-VOLT ELECTRIC SHAVERS 


ANYONE who uses an electric shaver reg- 
ularly knows the inconvenience of being 
away from a suitable source of power. With 
this converter you can turn your car into a 
private barber shop. To operate shavers 
with contactor-type motors, connect an auto- 
mobile-radio vibrator, a center-tapped 7.5- 


socker 


Plus 
PERMANENT SwiTcH———> 


COMPACT SICK-ROOM CALL BELL 
SUMMONS HELP TO BEDSIDE 


SICKNESS IS confining not only for the 
patient, but also for the others in the family 
who are afraid to leave the sick one out of 
earshot. This easily storable call bell can be 
contained in a box of the size shown, for it 
consists only of a bell, a transformer, and 
two lengths of wire. 

Plug the unit into an A.C. outlet and 
place the box at some central point. The 
wire ending in a pushbutton can then be 
led along to the bedroom, terminating at 
the patient’s bedside—THomAS S. SMITH. 
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volt transformer, and a .02-mfd. condenser 
as shown above, using the high side of the 
transformer for the output. The condenser 
reduces the vibrator's tendency to arc. For 
shavers with commutator-type motors, 
place a .5-mfd. condenser in series with 
the output.—J. A. BENNETT. 


FIXED SWITCH ON POWER TOOLS 
MAKES BORROWED MOTOR SAFER 


EVEN when motors were plentiful, it was 
often convenient to use a single motor inter- 
changeably on several power tools. For 
added safety in using and moving such a 
motor, mount a permanent switch on each 
tool, wire it to a plug, and connect it in 
series with the motor as shown. 

To use the motor on a job where no 
switch is available, insert a shorted plug 
(one with a jumper between the prongs) to 
complete the circuit—CuRTISS M. PEASLEY. 


CABINET IN WALL WILL KEEP FIRE EXTINGUISHER OUT OF THE WAY 


Few homes include ar- 
chitectural provision for 
storing fire extinguishers 
without obstructing hall- 
ways or detracting from 
the decorative scheme. A 
cabinet recessed so that 
its face is flush with the 
wall will serve this pur- 
pose. The accompanying 
drawing shows construc- 
tion details of a cabinet 
with adequate space not 
only for the extinguisher 
but for a can of extin- 
guisher liquid and a small 
funnel. Except for the 
back, it is built entirely 
of %” plywood. It is a 
good rule to locate extin- 
guishers so as to be acces. 
sible from two directions. 


J purwooe Back, 


REDUCER CUT FROM RAZOR HANDLE SAVES SCROLL-SAW HOSE FROM WEAR 


Force over the outlet tube, the blower 
hose on a scroll saw frequently begins to 
leak and fall off because the rubber end is 
stretched, causing it to deteriorate rapidly. 
‘A neat reducing fixture that does not inter. 
fere with the saw and makes this stretching 
unnecessary can be formed from the hollow 
handle of a safety razor. Cut off about 115” 
of the handle and ream out the threaded sec- 
tion to fit the outlet tube. After cutting 
off the hose to fresh rubber, sand a taper if 
necessary so that it can be pushed inside 
the large end of the reducer. Since the rub- 
ber then is in a normal state or even com- 
pressed, it will last indefinitely—E. M. L. 


TEMPORARY PAPER GUARD GIVES PERFECT PAINT JOB ON NEW MOLDING 


WHEN new quarter-round or 
other molding is being installed at 
the base of a wall, you can get a 
perfect paint job by inserting 3” 
strips of newspaper under the 
molding before nailing it down. 
Dust off both the molding and the 
paper before applying each coat 
of paint. After the last coat has 
dried thoroughly, hold a sharp- 
pointed knife at an angle of about 
60 deg. away from the wall and 
neatly cut the paper strip away 
from the molding. The resultant 
job will be clean as a whistle and 
no signs of the paper will show 
between molding and floor.—N. E. 
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Supported on a cable reac! from the farmhouse porch, the bucket 
above splashes into the spring and fills with water. On the porch 
Far up the hill the former's son then turns a cront, ond away goes 
the bucket on journey to the house. It saves a lot of walking. 


ELEVATED CABLE TRANSPORTS SPRING WATER 
UP TO A FARMHOUSE ON A HILLSIDE 


ON oNE hillside farm in the mountains of North Carolina 
the farmer's son no longer has to trudge down the hill and 
carry up water from a spring several hundred yards away. 
Standing comfortably on the farmhouse porch, he can 
now hook a bucket on a cable that reaches to the spring— 
and pull up the water. 

Impelled by gravity, the empty bucket rides down the 
cable, through the garden and high over a field. When it 
reaches the spring, metal weights wired to the lip cause 
it to tilt over and fill with water from the leaf-shaded 
supply. Then, on the porch, the boy, who used to have to 
make several fatiguing trips to the spring each day, begins 
turning a crank attached to an old auto wheel mounted on 
‘a post. As the cable is moved by the wheel, the bucket of 
water comes up the hill to the porch with comparative ease. 
Several neighbors also have installed similar systems. 


MOBILE SERVICE UNIT SAVES TIME IN CARING FOR FARM EQUIPMENT 


DESIGNED especially for farm use, 
portable unit produced by the Ale- 
mite Division of the Stewart-Warner 
Corporation brings the facilities of a 
service station directly to equipment 
in the field. It supplies pressure 
lubrication, inflates tires, dispenses 
gear lubricant or motor oil, and has 
@ spray gun for application of rust 
preventive or paint. Mounted on a 
tubular base which serves as an air 
tank or reservoir, the unit weighs 
246 Ib, measures 29%" by 3116", 
and can be easily pulled behind a 
car, truck, or tractor. It has its own 
air compressor, driven by a gasoline 
engine, which maintains constant 
pressure of 130 Ib. in the air storage 
tank. The engine is started when the 
unit arrives on the spot. 
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RADIOACTIVITY... 


EXPERIMENTS 


By TRACY DIERS 


HEN two atomic bombs hastened 
the end of our greatest war, the 
world suddenly became uranium 

conscious. And much of the discussion, 
when the first awe had subsided, was over 
the possible effect of radioactivity set loose 
by the splitting of uranium or plutonium 
atoms. 

As a matter of fact, many substances 
around us are radioactive. You can make 
simple tests that will detect their strange 
emanations and identify them as well. Prac- 
tically all the chemicals and materials need- 
ed for the experiments can be obtained from 
large chemical-supply houses at a cost of 
no more than two or three dollars. Most of 
the apparatus is homemade. 

First, you will need a leaf electroscope of 
the kind used in high-school physics classes. 
One shown on the facing page is made of 
thin plywood and measures about 344” by 
314" by 614”. It has a glass-covered open- 
ing in front about 44” high. A specimen 
holder is attached by means of a bolt and a 
spacer, which may be a large spool, through 
a slot in the back. Its wing nut permits ad- 
justment for height. The conducting rod 
may be copper, brass, or other metal and is 
topped with a metal ball through which it 
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IN YOUR HOME LAB DETECT RADIANT ENERGY 


Photography without light. Beta ray: emitted by 
powdered carnotite made this shadowgraph negative 
of a key resting on the slide of a cut-film hold 


is charged. A thin piece of aluminum %” 
by 1%”, a 5/16” by 1%” leaf of extremely 
thin aluminum foil, and a cardboard scale 
are bolted to the end of the rod, as shown. 

Before assembling the box, bore a %" 
hole in the center of the top; then lay the 
piece on a sheet of cold metal and fill the 
hole with molten sulphur, a nonconductor. 
Drill a smaller hole through the sulphur 
when it has solidified and press the rod 
through, sealing it with more molten sul- 
phur. 

The electroscope can be charged by touch- 
ing the metal ball with a stick of sealing 
wax that has been rubbed on flannel or wool. 
If the weather is not too humid, the con- 
ducting rod carries a charge of the same 
polarity to both the aluminum plate and foil 
at the end, they repel each other, and the 
leaf swings up on the scale, gradually fall- 
ing back as the charge leaks off. 

But place some radioactive substance 
such as pitchblende or carnotite in the spec- 
imen tray, and the leak is much more rapid. 
‘This is because emanations from the radio- 
active substance ionize the surrounding air 
and make it a better conductor. 

‘The emanations that this test detects are 
known as alpha rays, which are identical 
with helium atoms. They are easily stopped 
by paper or aluminum foil. To show they 
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Storehouse of 


Atomic Power 


THROWN OFF BY ELEMENTS AS THEIR ATOMS DISINTEGRATE 


can be stopped, lay a sheet of writing paper 
over the specimen, recharge the electro- 
scope, and time the falling leaf. You will 
find the drop considerably slowed. 

Besides pitchblende and carnotite, you 
will want to test other radioactive substances 
for alpha rays, Some of these may be such 
minerals as autunite, orangite, thorite, eu- 
xenite, samarskite, broggerite, and chalco- 
lite, as well as uranium salts. 

‘Another test for alpha rays, and a rather 
spectacular one, is based on fluorescence. It 
is carried out in a dark room, and the alpha 


rays bombarding grains of a fluorescent sub- 
stance produce intermittent flashes as they 
strike. Pour a thin pool of a weak solution 
of gum arabic on a clear lantern slide; then 
stretch cheesecloth over the neck of a zinc 
sulphide bottle and gently tap the powder 
onto the gum arabic. When the gum has 
dried, you will have a radioscope or fluores- 
cent screen for your experiment. 

Half fill a pint bottle with water and grind 
and add some of the radioactive substance 
to be tested. Shake the mixture thoroughly; 
then uncork it and lay the screen over the 


HOW TO MAKE AN ELECTROSCOPE TO TEST FOR RADIATION 


Toking 


the completed device for \ 
1g a radioactive substance, 

which is put in the tray under 

the foil leaf ond scale. A 

of glass then covers the opening. 
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Height adjustments to regulate 
distance between the tray and 
chorged leof ore mode by 
2 wing nut holding the tray. 


je charges, the two 
parts repel each oth 
the foil travels up the 


en tray shown above 
of aluminum. A spacer 


Molten sulphur 5 
ind the conducting rod 
prevents leakage to the « 


ond 
scale. 


top of the bottle with the sulphide side down. 
Look for the flashes with a magnifying 
glass. Your success may depend on how 
well your eyes have been “dark-adapted,” 
which may mean spending about a half 
hour in complete darkness. 

The luminous paint on watch dials is made 
of an active alpha bombarder such as meso- 
thorium mixed with zinc sulphide or some 
other fluorescent substance. In this mixture 
the zine sulphide is under continuous bom- 
bardment for many years. 

In addition to alpha rays, radioactive sub- 
stances also emit beta and gamma rays. 
Beta rays are electrons with greater pene- 
trating power than alpha rays, but they can 
be stopped by 1 cm, of aluminum. Gamma 
rays are similar to X-rays except that they 
have a shorter wave length. They are ex- 
tremely penetrating. 

Prof. Henri Becquerel discovered in 1896 
that beta rays emitted by uranium salts 
would expose a photographic plate in the 
dark even with a sheet of black paper be- 
tween the salt and the plate. As a result of 
his work in radioactivity, all three of the 
rays are called Becquerel rays. You can test 
for beta rays in the electroscope and also 
duplicate the original Becquerel experiment. 

Place your specimen in the electroscope 
and cover it with aluminum foil to stop the 
alpha rays. You'll find that it will take con- 
siderably longer for the electroscope leaf to 
collapse than if the alpha rays were not 
stopped. But because the beta rays also ion- 
ize the air to some extent, the fall will come 
in a shorter time than it would if no speci- 
men at all were present. 
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substances ionize the air and 
foil col- 
ht, stops the 


For the photographic test, place a piece of 
cut film in a holder, lay a key on top of the 
slide, and sprinkle powdered carnotite, pitch- 
blende, or uranium nitrate crystals over the 
key. Develop the film 48 hours later, and 
you will get a perfect shadowgraph of the 
key, like that shown on page 196. The em- 
anations expose the film, turning it black 
except for the part covered by the key, 
which stops them. 

Even with a substance rich in alpha, it can 
be shown that beta rays, and to a lesser ex- 
tent gamma rays, are the ones that darken 
the film. Flow gum arabic over a glass 
plate, sprinkle it with black uranium oxide, 
and lay the plate oxide side up when dry in 
a lighttight box. Cover half the plate with 
a sheet of 1/32” aluminum and place a 
photographic film on top with the emulsion 
side down, as shown on the facing page. A 
wedge of paper at the edge will keep the 
film and oxide from touching. 

Cover the box and let it remain three days 
before developing the film. You will discov- 
er that the alpha, beta, and gamma rays 
that have bombarded half the film have 
made it but slightly darker than the half 
from which the aluminum kept the alpha 
rays. With your homemade equipment it is 
not possible to separate gamma rays from 
beta, but this does not affect the experi- 
ment. 

Return to your electroscope for an experi- 
ment to show that it is the surface area of 
the radioactive substance rather than the 
mass that emits the greater amount of alpha 
rays. Sprinkle about 80 grains of black 
uranium oxide on a 2%” square of card- 
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board, and time a given 
leaf fall. Then fill a tiny 
paper box %4" by 1%” 
square by 2” deep with 
about 300 grains of the 
same uranium oxide, and 
time the same fall. The 
first test, with a smaller 
mass but a larger area, 
will discharge your elec- 
troscope faster than the 
larger mass. The reason 
is because alpha rays 
near the bottom of the 
pile cannot penetrate the 
upper layers. 

‘This is not true with 
beta and gamma rays, as 
can be shown by placing 
a film holder loaded with 
fast film over two piles 
of carnotite, one about 
%" high and the other 1” 
high. When the film is 
developed a day later, the 
smaller pile will be 
shown to have made only a faint image 
while the large pile has produced a dense 
black area. This is because beta and gam- 
ma rays can penetrate the upper layers. 

What happens to your radioactive sub- 
stances as they emit these rays? They 
lose electrons and atoms of helium and 
change into other substances—a process 
known as transmutation of elements. In 
nature some of these changes take billions 
of years, others only a few minutes when a 
radioactive element passes through an un- 
stable stage to another more stable one. In 
the atomic bomb and in other types of 
atomic fission, this process can be speeded 
up by artificial means, that is, by firing the 
nuclei of some atoms against the atoms of 
‘some other elements. 

You won't be able to make an atomic 
bomb in your home lab or build a cyclotron 
in which to hasten nature's transmutation 
process, but you can perform experiments 
to show that changes in elements do occur. 


Beta rays penetrate thin oluminum and darken the 
entire film in a setup like that below, showing 
that alpha, which are stopped, hove litile effect. 


ALUMINUM 
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Tiny fluorescent flashes are 
given off when alpha rays 
bombard zinc oar 
« da 

some 


ployed in treating watch 
Siok ‘with luminous point. 


Physicists, for convenience, employ the 
term “half life” in connection with the dis- 
integration of radioactive elements. It is 
known that only a fixed proportion of any 
given amount of radioactive substance 
changes in a given time and that the frac- 
tion remains constant. Therefore less and 
less of the total of the specimen changes in 
each succeeding unit of time, and an infinite 
time is required for the entire amount to 
disintegrate. As a result, the “half life” of 
an element becomes a useful measurement 
in calculations. It means the time required 
for half the amount of the element to di 
integrate. 

Among the half-life figures arrived at for 
uranium are 4,500,000,000 years for the 
parent element and only 24.5 days for the 
next stage, known as uranium X. 

You can make a test with % oz. of 
uranium nitrate, showing that the parent 
uranium emits alpha rays and that uranium 
X, emits beta rays. Uranium X, in reality 


That beto rays come from inside os well as from 
the surface of radioactive substances is shown by 
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Uranium X, can be separated by chemical 
means from uranium in uranium nitrate, It com- 
bines with iron perchloride to form a sludge 
whon ammonium carbonate is added to a solu- 
Hon of the two salts, and con be easily filtered, 


emits both beta and gamma, but you can- 
not separate them with your equipment. 
‘Two of the tests should be made at 24-day 
intervals—the half-life period of uranium X.. 

Test the uranium nitrate in the electro- 
scope for alpha rays and record the time it 
take the leaf to fall through a fairly large 
fixed division on the scale. Cover the speci- 
men with aluminum foil to stop alpha rays, 
recharge the electroscope, and make the 
beta-ray test, recording the time of collapse 
through the same scale division, Then place 
the crystals on top of a plate holder for 10 
hours, develop the negative, and put it aside. 

In addition to uranium, the nitrate con- 
tains a trace of uranium X,, which can be 
precipitated chemically and filtered out in 
combination with iron perchloride.. Dissolve 
the uranium nitrate in 2 oz. of water, add 
one or two drops of a concentrated solution 
of fron perchloride, and next pour slowly 
into the mixture a concentrated solution of 
ammonium carbonate until a yellow pre- 
cipitate forms and then just dissolves. There 
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Here's how to compare beta radiation of uranium X; 
and of uranium from which the X; hos been removed 
by chemical meons. The film is exposed for 10 hours. 


At left below, the purer uranium hos darkened the 
film but slightly, right, 24 days loter, it 
shows disintegration and produces a dark exposure. 


Ur 


will be some traces of an orange-brown 
sludge in the bottom. This contains your 
uranium X, and should be filtered out; the 
solution that ran through the filter paper 
contains uranium nitrate stripped of its 
uranium X,. Heat the latter gently until it 
no longer gives off a smell of ammonia, and 
then dry the precipitate. 

Test both samples in the electroscope 
without delay, and you will find the uranium 
X, emits no alpha rays and the uranium 
little or no beta. Next try the two specimens 
on film, one at one end and one at the other, 
letting them expose it for 10 hours. Finally, 
24 days later, test them again for 10 hours 
on another piece of film. 

The results are shown in the photos above. 
On the negative made at the start of the 
test, beta rays make a dark exposure. Only 
the uranium X, shows a dark beta exposure 
on the second of the three negatives. Then 
on the final negative, both samples show beta 
rays, the uranium having again disinte- 
grated sufficiently to form more uranium X,. 
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COWLINGS FOR MODEL PLANES 
MADE OF POWDER-BOX LIDS 


‘Tors of suitable size taken from powder 
boxes are strong and light enough for use 
as engine cowlings on model planes. As 
shown at right, a small hole is cut for the 
nose plug of a rubber-type model. The en- 
tire end is cut out for a gas plane, and it 
also may be necessary to cut a hole for the 
cylinder.—FREDDY MITCHELL, 


JAR CAP 
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4 C-CLAMP PUTS 
CRYSTAL IN WATCH 


LiGuT pressure, applied as 
at left, will cup an unbreak- 
able watch crystal so it can 
be slipped into the bezel. Pro- 
tect both surfaces from 
scratching by several thick- 
nesses of cleansing tissue or 
paper.—S. E. MICHAELS. 


CATWALK GIVES KITTY 
A SAFE HAVEN » 


A RUNWAY leading to a 
window or balcony will pro- 
vide your cat with a safe re- 
treat from dogs. At the right, 
the cat has ingress through a 
package door covered with a 
mat that is tacked only at the 
top.—ALICE SPENCER COOK. 


CELLAR DRAINAGE SYSTEM USES 
OLD AUTO WATER PUMP 


AN AUTOMATIC sump pump that will keep 
a leaky basement dry can be built around a 
discarded automobile water pump. The in- 
take opening of the pump should be screened, 
and a standard pipe coupling brazed or 
welded to the outlet. Though the pump 
might be supported by the discharge pipe, 
better assurance of shaft alignment can be 
obtained if it is held securely in place by 
other means. The 1;-hp. motor, which must 
be a ball-bearing type capable of vertical 
mounting, is connected to the pump by an 
extension shaft and two flexible couplings. 

The toilet-tank float that controls the de- 
vice is guided by a short length of stove- 
pipe. Its rod is looped around a fixed guide 
rod and travels between two other loops 
that are linked to a knife-switch handle, 
as in Fig. 1. If the switch tends to bind on 
the break of the circuit, pry the prongs 
slightly apart. Figure 2 shows how a toggle 
switch might also be employed to provide 
the necessary action.—FRANK ZIEHR. 
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When neatness is easy, children will co-operate by not 
leaving coats, snow suits, and overshoes on the floor 
‘and choirs. Use 1" lumber for a strong top rack and 
sides and for adequate nailing surface on the V-notch 
of the base. A plywood trough will hold the overshoes. 


Covered with wallpaper, ordinary shipping cartons 
can be made into handsome matching storage 
bores. A single roll will cover several. Use a pre- 
pared wallpaper paste, and spread it on smoothly. 


halt 
I, 


Sowed in 


comes a handy magni 
kept in the sewing bai 


cops on the points 
other scissors in 


cuP 
HOOK 2 


Coat-hanger or other 
similar ped 
with ‘and hung 
across the top of 3 
broom closet will do 
much to keep house- 
hold tools in order. 
For hangers, use cup 
hooks in the handles. 


not fall out of a 
with a triangular 
thot shown below. 


Sweepings 
dustpan Att 
wood strip I 


Screw or nail it from the bottom, 
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je top by removing 
common. If you lose 
it, don't mor the, shoft 


To prevent a freshly painted wall feral sizes of screws, 
from being marred by "wet point” , and the like are 
signs, try this trick If a nail jed on a job, time is saved 
itself would mark the wall, thumb- by having them sorted at hand 
tacks having long shanks would do. in the small cups of a muffin tin. 


Two coats of automobile wax opplied 
of a snow shovel ond rubbed to a 


Canvases or signs to be pointed con be 
sioplodder, jst as on an easel. Tro 

in the ladder at the proper height will support 
the work. The ou can hold paints ond brushes. 


Empty returnable is thot clutter the kitchen 


floor can wh in a simple wooden 
rack until it to return them. A 
fmornon Tha (atlas tite tha lypas aid Bs chorea 
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THIS TRICK LAYS AN EGG, but not in one 
sense. You take the egg and more like it 
from the mouth of an assistant! Pat his 
head with your right hand and remove the 
egg with your left. Walk to his other side, 
pat with the left hand, and remove a second 
egg with the right. Repeat four or five 
times, alternating between sides. 

Your stooge already has one egg in his 
mouth, preferably hard-boiled, and you palm 
the others from a pocket. He exposes his 
egg as you pat and put your hand to his 
mouth, and then draws it back as you pro- 
duce the palmed egg. The last egg is, of 
course, the one he really had in his mouth. 


MAGIC WITH A ROPE RING can be per- 
formed with or without anything up your 
sleeve. Have a cord tied firmly around your 
wrists and another tied in a loop that you 
propose to work into the position shown 
below. Pull the loop up over your wrist 
through the encircling cord, and then pull it 
down over your hand outside the cord. 
With a duplicate ring up your sleeve, you 
can work the trick faster. 


alle “riche 


MATCHES DEFY GRAVITY if given a little 
help. Pull the drawer of a penny match box 
part way out to show it is full. Then turn 
the box upside down and pull the drawer 
completely out. The matches stay in! But 


with a magic word, and pressure on the 
ends of the box, they all fall—including 
part of one that was wedged crosswise in 
the drawer to hold them in! 


NAMING THE CARDS with a dinner knife 
thrust at random in the deck is a real 
puzzler, but it is an extremely simple stunt. 
You can never miss telling the card im- 
mediately above the knife if the blade is 
bright and you pull it over to the index 
corner of the card, which is always the 
left-hand corner toward you when the deck 
is face down. Be sure to tilt the handle of 
the knife slightly downward so you can 
catch a reffection of the index corner in the 
bright blade of the knife. 


Craftsmen at War 


Goldbergian drilling contraption was, with- 
out question, a high point in handicraft, 
every serviceman at almost any time be- 
tween induction and demobilization was 
likely to see one of his buddies busy on a 
spare-time hobby. 

On the first day at training camp in 
California our drill corporal spent the 10- 
minute breaks carving an intricate pattern 
on the 40” rod he carried to measure the dis- 
tance between rookies as they stumbled 
through close-order drill. On our last day 
at the Fort Dix separation center, the 
lanky private who led us through processing 
for discharge laced away at a leather bill- 
fold while marching us from one building to 
another, He was still lacing when our group 
left the post as civilians. 

During the four years that elapsed be- 
tween the California baton and the Fort 
Dix billfold we saw hundreds of service- 
men scattered over islands in the Pacific 
whittling, pounding, grinding, fabricating, 
or decorating gadgets of one sort or an- 
other, Indirectly, we know that similar 
projects by the tens of thousands were un- 
der way in other theaters of war where 
Americans were stationed. 

On the Pacific islands, where, at best, the 
civilian population is composed of a hand- 
ful of natives, hobbies were a necessity to 
prevent the men from becoming completely 
pook happy.” 

"Then, too, there was quite a little money 
to be made. Sea-shell salesmen on the Cen- 
tral Pacific atolls weren't quite as numerous 
as shoeshine boys in the centers of civiliza- 
tion, but they were every bit as persistent. 
Their stock in trade consisted of necklaces, 
brooches, and bracelets made of colorful 
shells gathered from the reef which rimmed 
the atoll, their place of business was the 
eye-searing white coral airstrip, and their 
customers were the transient men and of- 
ficers whose planes landed to refuel. 

Shellwork was common to all the Pacific 
islands. Other types of handicraft to be 
found generally were determined by the 
topography and war history of the island. 

For example, on islands where we met no 
land-based opposition the Americans were 
forced to fall back on the ever-present 
shells, woodworking, or on military equip- 
ment. (We hope Quartermaster and Sup- 
ply never discover how much!) 

But if the island originally was a Japa- 
nese air base and our invading troops and 
late-landing garrison forces found an air- 
strip littered with wrecked Zekes and 
Betties, it was a sure thing that within a 
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few weeks one half of the wrists on the 
island, GI and native alike, would be 
adorned with a watch band or bracelet of 
aluminum. 

An indication of the speed with which 
Japanese planes were converted into souve- 
nirs came from Admiral William F. (Bull) 
Halsey, who was on the bridge of his car- 
rier flagship when a Kamikaze pilot joined 
his ancestors on the flight deck. The ad- 
miral remarked plaintively that before he 
could make his way from the bridge to the 
wreckage on the deck, half of the enemy 
plane already was in the process of being 
drilled, cut, or polished into trinkets by 
souvenir-hungry sailors. 

In the Pacific there was little use in 
learning weaving, for the natives already 
had something of a monopoly on grass 
mats, rugs, skirts, and fans. During the 
early days of an occupation a cigarette or 
two would be sufficient barter for a finely 
woven sleeping mat. A week later the 
standard native price would be a T-shirt 
or a towel, and after a month—by then the 
natives owned all the towels and most of 
the underclothes on the island—the rate 
was “‘fi’ dollah. 

Intricate work of many varieties was pro- 
duced in the rear areas, such as the Ha- 
wasian Islands, where the USO, Red Cross, 
and similar outfits operated shops with 
equipment comparable to that found on 
large military posts on the mainland. And 
sailors aboard the larger ships, Seabees, 
and Army engineers were able to take occa- 
sional advantage of the excellent tools and 
equipment available to them. But the men 
“out forward,” the garrison and station 
complements on islands with weird names, 
were forced to stave off “Section Eights” 
by their own efforts. 

Everywhere, the American servicemen 
adapted themselves admirably to their sur- 
roundings. That no longer amazes us, for 
not so long ago we met a T/5 who had been 
on most of the Pacific island: ind still 
hadn't missed shaving with his precious 
electric razor. He reported that a half- 
million dollar radar or searchlight power 
plant always could be pulled down to 110 
volts. 

Now that the atomic bomb—with the help 
of several million servicemen of the Allied 
nations—-has ended the war, we expect on 
our next Pacific trip to find some ingenious 
soldier or sailor who has carved the Lord's 
Prayer on the head of an atom. And prob- 
ably a plug for his home state on the other 
side of the little rascal, too! 
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Natural Gas 


How we faced disaster for lack of rubber 
is now an old story. But not too many 
people know the part played by gas chem- 
ists. They found how to chip four atoms of 
hydrogen off butane (C,H) to make buta- 
diene (C.H.), source of most of our syn- 
thetic rubber. 

Aviation would never have reached its 
present high level of achievement without 
the aid of natural gas. High-octane gaso- 
lines have revolutionized design of aircraft 
engines —- permitting greater power and 
added range. But these high-octane fuels 
would not have been possible without “natu- 
ral gasoline"—the blending stock squeezed 
from natural gas. 

Natural gas has provided dozens of short 
cuts for industry, which has meant higher 
production schedules. For example: in heat- 
treating metals, oxygen in the air always 
leaves a scale which must be laboriously 
cleaned away. Then an engineer had a 
bright idea. Why not he reasoned, heat- 
treat in a “tailored” atmosphere—an atmos- 
phere containing no oxygen? Then there 
would be no scale formation. Metals would 
come from heat-treating furnaces bright 
and shiny. Natural gas furnished the de- 
sired “tailored” atmosphere. This procedure 
is invaluable in making razor blades, bed- 
springs, and other metal items. 

Natural gas is a source of ether in tank- 
car lots—ether used chiefly as a commercial 
solvent. It is also the source of that bril- 
liantly promising new anesthetic, cyclo- 
propane. This gas has all of ether’s virtues 
and few of its drawbacks. It is almost odor- 
less, and produces no nausea. Patients 
emerge from cyclopropane anesthesia in a 
few minutes with no bad aftereffects. 

Natural gas as a source of motor fuel 
holds brilliant promise. We have more natu- 
ral gas left than we have petroleum. When 
our petroleum is gone, chemists feel that we 
shall turn to natural gas, rather than to 
coal, as a source of gasoline. Cost enters 
here—gasoline from natural gas costing 
about half what it would cost if made from 
coal. The best estimates indicate that gaso- 
line from natural gas would cost as little as 
nine cents a gallon. Even today, liquefied 
natural gases are used as fuel in 25,000 
U.S. trucks, tractors, and busses. 

‘Research men now feel that we are barely 
entering the chemical wonderland of natural 
gas. Its cheapness and ease of handling 
prompt one talented engineer to regard it 
as “the most desirable chemical raw ma- 
terial the world has yet seen.” 
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Enormous new industries will be built 
around natural gas. It isn’t necessary that 
all this activity be centralized in gas- 
producing areas. Plans are under way to 
liquefy natural gas and haul it by barge to 
various points in the country. Gas, for ex- 
ample, might be liquefied in Texas and 
hauled along the Gulf Coast and up the 
Mississippi to St. Louis. It wouldn't be 
necessary to keep this gas under pressure. 
A certain amount would boil off—just about 
enough to provide fuel for the tug pulling 
the barges. 

One proponent of this idea has a second- 
ary idea with engaging possibilities. He 
proposes to utilize the cold generated when 
liquid gas passes into vapor, He would use 
this to liquefy air! He would sell steel 
bottles of liquid air to homes and restau- 
rants for air conditioning! A nozzle fitted 
to the bottle would permit the liquid air to 
pass into vapor and escape in a room— 
providing a cooling stream of fresh air. 

By good fortune, the U.S. is blessed with 
an almost inexhaustible supply of natural 
gas. There is a visible reserve of 100 trillion 
cubic feet and a likely reserve equally as 
large. Since we are currently using gas at 
the rate of three trillion cubic feet a year, 
this gives us a supply which will last more 
than 60 years. There is little chance that a 
new chemical industry, no matter how large, 
could make more than a slight dent in this 
giant reserve. A single gusher well would 
produce enough methane to make all the 
wood alcohol we need—and this is one of the 
most vital and widely used of all solvents. 

Further tightening of conservation laws 
should stretch our gas reserve even further. 
‘As late as 1936 we were wasting more gas 
than we were using. After gas forced 
petroleum to the surface, drillers simply 
burned it at the well head. Flares burning 
on a thousand wells made a tragic and 
memorable sight for anyone who flew over 
‘Texas or Oklahoma at night. 

Other waste resulted in plants which ex- 
tracted natural gasoline from natural gas. 
‘They simply squeezed out the wanted gaso- 
line and liberated billions of cubic feet of 
dry gas into the air. 

‘This almost criminal waste now has been 
largely stopped. Belatedly, we have awak- 
ened to the tremendous wealth locked up in 
the hydrocarbon molecule. The chemist has 
prodded us into realizing what we have 
here: a limitless source of new industry, 
new jobs, and new products which can revo- 
lutionize everyday life. 
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DDT in Paint May Protect 
Ships from Barnacles 


A NEW use for the insecticide DDT is sug- 
gested by experiments conducted at Oregon 
State College. Wooden panels coated with a 
paint containing DDT remained free from 
barnacles after six months’ submersion in 
sea water, while panels treated with ordi- 
nary antifouling paint were heavily covered 
after only three months of exposure. 

Since DDT is not soluble in water, it is 
believed that paint containing the insecti- 
cide may retain its barnacle-resisting prop- 
erties for long periods of time. Such a paint 
would be valuable not only for protecting 
the bottoms of ships but also for guarding 
marine structures. Studies are being con- 
tinued to determine the efficiency of DDT 
as an antifouling agent for marine animal 
forms other than barnacles, and as a con- 
trol for wood-boring marine mollusks. 


That Push-Button Convertible Top 


OUR apologies to Motor State Products 
Company, of Ypsilanti and Detroit, Mich., 
for omitting to credit them with the de- 
velopment and designs of the push-button 
convertible automobile top illustrated on 
page 144 of the September issue. 


ie Stitt 
rant 
Wit Hl, 
Par, 


March ai. 1916 


DECEMBER, 1945 


C-CLAMP 


Bench Shield Made of Safety Glass 


AUTOMOBILE ventilator panes of safety 
giass, obtainable at car wrecking yards, will 
increase the safety factor in grinding and 
polishing operations in the shop. If possible, 
obtain one with a chromium or other metal 
frame and mount it as shown above. Moved 
about on its flexible support, the shield can 
be placed between the operator and a grind- 
ing wheel or similar tool to protect the face 
from flying sparks.—CARROLL MOON. 


Mucilage Dispenser Used as Marker 


For marking packages or lettering signs, 
fill a mucilage dispenser with ink and apply 
as you would the mucilage. Pressing too 
heavily on the tip may cause the ink to flow 
too fast. If lighter pressure doesn’t help, 
add one part of mucilage to four parts of 
ink. This will thicken the mixture and cause 
it to flow slowly.—FRANK SHORE, 
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America's First Industry 


on the same ship that was bringing Sir 
Francis Wyatt to Virginia as Governor. 

‘Their plan was to build a glass furnace 
suitable to the needs of the Italians on their 
arrival at Jamestown. But a deadly plague 
was raging in Virginia. Norton came down 
with it and died. George Sandys carried on. 
But although he was a man of great energy, 
it was not until 1622, two years after they 
sailed from England, that the Italians began 
to manufacture their glass, and then not in a 
new furnace. They started with the furnace 
that John Smith had built in 1608, the 
furnace Jesse Dimmick was to find three 
centuries later. 

‘The glass beads were similar to, but 
should not be confused with, wampum, or 
roenoke, as the cockleshell beads of the 
Virginia Indian tribes were called. In New 
York State, this form of money, made of 
periwinkle shells, was used almost exclusive- 
ly at the time. There it was called seawan 
or zeewand by the Dutch settlers, who soon 
discovered that good imitations could be 
made of bone and proceeded to fleece the 
Indians with spurious beads. Thus, to 
residents of New Amsterdam falls the dis- 
tinction of being the first counterfeiters in 
North America. 

There is plenty of proof that the oval 
(Normandy type) furnace discovered by 
Dimmick was that used by John Smith's 
Poles and later by the Italians. In uncover- 
ing the heating chamber, Dimmick dug up 
a piece of bottle glass in which were numer- 
ous brown specks of iron. The local sand 
contained iron that would not melt at the 
relatively low temperature needed for mak- 
ing bottle glass. While this sand was 
adapted to bottle making, it was not at all 
suitable for the high-quality products of 
the Italians. For the most part, their sand 
came from Cape Henry and was entirely 
free of the offending iron content. With it 
they made beads of seven gemlike colors. 

In a pile of dirt close to the furnace, part 
of a drinking glass was uncovered. Crystal 
clear, it is as thin as paper. None but the 
skilled Italians could have made an object 
of such fragile beauty, still lustrous after 
300 years’ burial. Also near the furnace was 
discovered a mound of scintillating glass 
particles matching the beads in color. 

‘The fact that no beads have been found 
near the site is accounted for by the fact 
that, according to the Italians’ contract, all 
the beads, whether perfect or imperfect, 
were to be turned over to the company. 
They were money, and their output was 
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definitely limited to prevent depreciation of 
their value. George Sandys enforced this 
rule to the letter. Moreover, the beads were 
not only money but jewelry, and highly 
prized by the Indians. It is a matter of 
history that many of the most beautiful 
found their way into the collection of King 
Powhatan, known as “the King’s Treasure.” 

They are of such archaeological value 
that when, in 1930, rumor persisted that, in 
a village 60 miles from Jamestown, the 
residents had found a “vast treasure of 
ancient beads made by the Italians,” Gover- 
nor John G. Pollard ordered an investiga- 
tion. The investigators returned with a 
string of about 50 beads belonging to an 
early period, but no information about their 
source. The Governor consulted an Indian 
chief who was a descendant of Powhatan 
and well versed in early American history 
and Indian lore. From him it was learned 
that the Indians who originally owned the 
land had left the site of the village in 1660, 
and that, eight years later, white people 
had settled there. It was the chief's opinion 
that the beads had been made by the Italians 
and had possibly been part of the “King's 
Treasure” that might have been buried for 
safekeeping. But they couldn't find the 
source of the beads, and the Governor pre- 
sented the string to the Indian chief. Then 
the incident was forgotten. 

In 1940, seven years after Dimmick dis- 
covered the furnace, a friend of the chief, 
now dead, visited his widow, and she showed 
him the necklace. She could tell him nothing 
about the King’s Treasure or where the 
beads had been found, but she willingly 
sold him the necklace. From two clues—the 
technique used in making the beads and 
the date the Indians had left the region 
where they were found—the visitor located 
the village and learned the story of the 
beads. 

In 1668, when the white people laid out 
the village, they graded the steep river 
bank, spreading the excavated earth over 
an adjoining field. Thus they distributed 
part of the King’s Treasure over a consider- 
able area. Centuries later, a Negro farmer's 
plowshare turned up a shower of small 
objects whose color and brilliance made 
him gasp. He had uncovered the long-for- 
gotten burial place of the King’s Treasure. 

‘Today the treasure is being reassembled. 
Local residents are co-operating to get it 
steered into a museum where the public 
can see how beautiful American money 
could be three centuries ago. 
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Helping you 
sleep hetter 


It may seem a bit un- 
usual. 

.+-that an electrical 
manufacturing com- 
pany serving so many needs of a 
wide-awake, workaday world 
should be interested in helping 
you sleep. But with General 

tric it’s a fact. 

Air conditioning units that 
make every night in the year “a 
good night to sleep”—automatic 
home heating systems—silent 
fans—quieterstreetcarsand buses 
—heating pads—and feather- 
weight electric blankets for zero 
nights. 

‘These are only a few of the 
many aids to better sleep devel- 


General Electric Company, Sche- 
nectady, N. Y. 


She likes to sleep “‘snug as a bug in a rug” on zero nights. Her 


, husband is a ruggeder sort. But a feather-weight G-E automatic 


ete 


blanket for each is perfect—to keep beds at any degree of warmth, 


despite temperature changes. G-E automatic blankets are made 


‘according to the same principle that keeps 


jh-altitude flying suits 
“electrically warm’ even at 60° F. below zero. 


Taking the buzz out of fans means taking the buzz out of the blades. 
For a lot of fan noise, like airplane noise, comes from the whirring 
) blades. The result of G. E.'s designing and testing innumerable 


17) fan biades is the unique “Vortalex” type. You can hardly hear it! 


‘Taking the clatter out of trolleys. Lucky 
indeed are folks sleeping along the routes 
of G-E powered electric trolley coaches. 
For these hush-hush vehicles barely 
whisper when they pass—even at full 
speed. The electric trolley coach is quister 
by actual noise-meter test. 
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More Goods for More People at Less Cost 


GENERAL @ ELECTRIC 
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‘ALUMINUM “Type A"'—Spacial 
aa tehelp tie cler Teak ot 
fot flings 


LONG ANGLE LATHE — Self. 
clearing file for finishing work 
revolving in lathe. 


BRASS 
Tongna 
filings 


LEAD FLOAT — Coarse short. 
angle teeth for in 
(smosthing) lead, babbitt, etc. 


Ikousray is demanding “The right file for the 
job” and Nicholson is the manufacturer that 
can provide it. 3000 kinds, cuts and sizes in 
Nicholson and Black Diamond brands. Our 
handbook “FILE FILOSOPHY” tells about 
many of them; also how to use and take 
care of files. FREE to production heads, shop 
foremen, die, model and pattern makers. 
At hardware and mill-supply houses. 


NICHOLSON FILE CO, 19 Acorn St, PROVIDENCE 1, R. I. 
(in nntda, Port Hope, Ont.) 


NICHOLSON | 


FILES Scr 
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Army Know-How Wins 
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goes like this: A reconnaissance car, for 
example, limps in with a badly worn crank- 
shaft. Instead of laying up the car while 
you take out and regrind the shaft, you 
snatch out the entire engine, replace it with 
another, and send the car right back to 
fight. Then you rebuild the engine in an 
efficient, production-line shop with a crew of 
expertly trained men and have it ready for 
the next ailing “recon” car, which may 
come in with a cracked block. 

Yule reasoned with Harrison that any 
business in civil life that could do for fleet 
operators what Ordnance did for combat 
troops would earn itself real money by sav- 
ing vehicle time (which runs into big 
money) for its customers. They projected 
the kind of concern that could do this. 

While they were still in hospital they 
started putting their idea down on paper: 
what they'd need in equipment, spare parts, 
and personnel; what their expenses would 
be; where and how they would find their 
customers; where they could obtain their 
parts and supplies. Even on the closest 
figuring they needed something like $20,000. 

‘They wrote and rewrote their plan, and 
prepared it as a prospectus. The minute 
they got out of hospital they started the 
ball rolling. Physically they were just bare- 
ly able to get up, but mentally and spirit- 
ually they had unlimited “git-up-an’-git.” 
“We were so wobbly,” says Major Yule, 
“that half the time I was holding Harriso 
up and half the time he was supporting me.’ 

Fortunately, they knew their business so 
well, and their prospectus showed this clear- 
ly, that some of the people they talked to 
about orders and parts got interested and 
put up a portion of the money. In this way 

(Continued on page 214) 


‘Champion spark plugs for model gas engines give the 
1¢ dependable performance as regular Champions. 
illment sealed, Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. One piece construction. 


CHAMPION 


SPARK PLUG COMPANY * TOLEDO 1,OHIO 
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lability in every 


proved their ability 


15 as @ means to these ends. Ithas also engine, on land, sea and in the air. 
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1. %roy eyes in lead lined roo! 


AIRCRAFT ENGINES 
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lo ll q | When you install new piston rings, 

b ut it will pay you to get Hastings rings. 
They stop oil-pumping, check cylinder 
oh so gentle “rn 


your motor specialist. 


HASTINGS MANUFACTURING CO. + HASTINGS, MICHIGAN 
Hastings Ltd., Toronto 


HASTINGS sreci-venr 
PISTON RINGS 
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Givea 
CROTON AQUAMATIC 


the wonderful waterproof watch 
that winds itself! 


No man’s memory is infallible—but the 
Croton Aquamatic is! It keeps on running 
day and night, without winding! It actu- 
ally winds itself, by natural motions of 
the wrist, It's more accurate, too, In a 30- 
day wearing test, 3 Aquamatics proved to 
he 13.5% more accurate than the average 
of 9 other famous hand-wound watches. 


It’s CERT! D Waterproof! 


can leave the Aquamatic on when you 
sh your hands, bathe or swim. Hot or cold 
water can't harm it. This 17-jewel Croton is 
sturdy. It resists shocks, doesn’t tarnish and 
the crystal can't break. Other features:— 
sweep-second han waterproof 
strap. This is the ideal man’s gift for only 
$49.50! Pele 


ee tooage abet rade, rt 
Esch icnen cae 


WATERPROOF | WATERPROOF AQUAMATIC | te 
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they acquired approximately half their 
capital, plus two associates who knew the 
spare-parts business from valve caps up. 

The remaining half of their capita) still 
had to be obtained. To the Smaller War 
Plants Corporation they brought their pro- 
spectus, buttressed with statements from 
the OPA, the ODT, the WMC, and several 
of their prospective customers. And they 
got the money. 

With it they promptly set up Yule In- 
dustries, Inc., Automotive Engineers. Last 
June they took space in what had been a 
garage, laid in machinery, ordered spare 
parts, tools, furniture, and equipment, 
started hiring, and went out for orders. 

‘A drive-yourself car company, seeing the 
profit in fast maintenance, gave the boys 
their first orders. Others quickly followed 
from Boston's traction company, the “El;"" 
from a big interurban bus corporation, and 
from the operator of a large fleet of trucks. 

Orders were a cinch on the basis of their 
idea, but parts and materials were extreme- 
ly hard to get. Indeed, if it had not been 
for the experience and connections of the 
firm's principals in this field, they might 
have come to grief here, as so many hopeful 
but inexperienced firms have. 

And personnel was even more of a prob- 
lem. Originally, the Yule-Harrison idea was 
to staff their outfit with ex-servicemen— 
preferably damaged ones like themselves, 
but, at any rate, men experienced in the 
Army brand of swift maintenance. These 
proved hard to get and harder still to keep 
on the kind of work the company is geared 
to do, for a great many people are looking 
for service-trained mechanics and main- 
tenance men. 

So the Yule outfit has gone back to an- 
other basic Army principle: the trainer- 
trainee system. Its experienced operatives 
—mostly older men—have been trained in 
the exchange-and-rebuild techniques. New 
men, regardless of previous experience, start 
as trainees. When they have mastered the 
Yule techniques they step up in grade, re- 
sponsibility, and pay. Results already show 
that, given time, this system will produce a 
rapidly operating, efficient shop—and a 
money-making one. 

In many respects the company has had to 
depart from its original ideas. But, here 
again, Army training tells. One basic re- 
quirement of successful soldiering is adapt- 
ability or flexibility—the ability to master 
a situation whichever way it changes. These 
men have it. 
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BUY VICTORY BONDS LET SAFETY SHARE THE RIDE— 
REPLACE WITH GUIDE 


All the safety that can now be built in motive 

lighting is yours jou have Guide Bean 
s. They give y he-eyes pattern 
light for all your driving needs: an upper beam, 

bright and far-reaching for country roads—a lower 

beam, glare-free and ample for city streets 

other ears. They also give you the impor 

safety feature of double protection—no dim-out for the 

life of the unit, no black-out if a stone or blow should 


crack the lens. For Sealed Beam light 


GUIDE LAMP DIVISION OF GENERAL MOTORS CORPORATION 


SAFE HEADLAMPS ARE “CORRECTLY AIMED" HEADLAMPS—HAVE YOURS CHECKED TODAY 


DECEMBER, 1945 


To evldbrate the opening wf the then lamrat rail tine in America, the Brie Railroad arranged a we famous 


dunked for May 14, 1851. Incluted anony the guests who made the 427-mi 
‘his cubinck wad Draaiel Webster, who ix pictured here au he elected to travel, 


Fillmore, wecrak member 


trip were President Millard 


SAMPLE OF THE NEW AND BETTER 


In his hair was the snow of 69 active years—but in the 
heart and mind of Daniel Webster was ever-youthful 
eagerness to sample new and better things. 


So when the Erie Railroad celebrated the opening of 
the first “long” rail line, he prescribed his own accom- 
modations. Other distinguished guests could ride in 
coaches if they preferred—Mr. Webster would take a 
rocking chair on an open flatcar, so as not to miss 
anything new and exciting. 


Were he with us today, Daniel Webster would still 
find new and better things along the lines of the Eric. 
Heavy grades that “botlenecked” freight movements 


‘ADD SECURITY 
TO vicToRY 
BUY MORE 
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for a long time, have bowed down before General Mo- 
tors Diesel locomotives—and long strings of freight 
cars now move with dependable on-time regularity 
without split-up between Chicago and Jersey City. 


Here, as in the service of 83 other major lines and 
heavy industries, this modern motive power is dramat- 
ically heralding new and better things to come. 


For their great power, their speed, their unmatched 
smoothness make one thing clear: When whole lines 
hecome completely GM Dieselized, schedules can be clip- 
ped, casts still mare reduced—and all your travels blessed 
with fresh new comfort and ease. 


POPULAR SCIENCE 


LE ae 


our 
That Texcel Tepe wag 
Because of its war 


Dot around 
uses, 


workin stores and 
te always does the trick . ae 


S- ask for Texcel at your svore 
Bnd if theres none today, 

Be patient, please, and bear in mind 
more is on the way. ~~" CELLOPHANE TAPE — 

STICKS WITH A TOUCH 


Texcel Tape 


INDUSTRIAL TAPE CORPORATION-NEW BRUNSWICK, N. J. 
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A WONDERFUL HEAD 
ON ITS SHOULDERS 


Yes, sir, this is the rt with the 3-purpose 
Hest (pllercuiten wrtach) andthe com 
action that gives over twice the power. It’s the 


BERNARD-—and there is no other plier like it. 


Jaws olvays parallel, Cutter on outside of throat — just the 

Close like a vise, Hold head, convenient to for wire. 

FAST, Don’ slip, Won't use, 6” size cuts 8 Notehow jaws ft snug 
‘mar the not, penny noil easily. ‘against wire, 


‘Your local hardware store has BERNARD par- 
allel-action pliers and other BERNARD tools. 
‘They are ideal gifts for Christmas. 

For an interesting, illustrated catalogue of 
BERNARD pliers, nippers, cutters, pruners, 
etc., please use the coupon below. 


BERNARD 


Wm. Schollhorn Co., New Haven 9, Conn. 
“Quality Tools Since 1870” 


‘Wa. Schollhora Company 
‘7012 Chapel Street, New Haven 9, Conn. 


Sits: Please send me your free, illustrated 
catalogue of BERNARD hand tools. 
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We CAN Harness the Atom 


‘Continued from je 69, 
atoms? The method found and used in 
atomic bombs is remarkably simple, 

When a raindrop divides, several fine 
droplets often appear at the point of divi- 
sion. Likewise, when a uranium nucleus 
divides, an average of two such droplets 
(neutrons) is set free. These neutrons start 
a cumulative chain reaction. The two neu- 
trons freed when the first nucleus is hit can 
hit two additional atoms, releasing four 
neutrons to hit four more, which free eight 
neutrons to hit eight more, and so on and on. 

Ordinary uranium, containing four times 
as many U-238 atoms as U-235 atoms, does 
not explode because atoms have certain hu- 
man traits. Like baseball players who have 
trouble grabbing hot grounders, uranium 
atoms do not catch many of the neutrons, 
which start out at terrific speed (several 
thousand miles per second), until they are 
slowed down, Most of them are then caught 
by U-238 atoms, which can withstand the 
addition of a single, slow neutron, Hence, 
the chain reaction is immediately squelched. 

Five years ago, scientists estimated that 
if enough pure U-235 could be assembled, a 
single neutron would set off the greatest ex- 
plosion ever seen. There are always a few 
free neutrons everywhere, produced by cos- 
mic rays, so the problem was to get enough 
pure U-235 together suddenly at the right 
time and place. That has been done in 
atomic bombs. 

For any peacetime applications of nuclear 
energy, some scheme to slow down the re- 
action must be found. This can be done. 

‘There is a way to release energy from very 
small pieces (ounces) of U-235 at a con- 
trolled rate. A small chunk of U-235 is sur- 
rounded by water which, as you know, con- 
tains hydrogen. Neutrons are slowed down 
efficiently by hydrogen. In operation, this 
nuclear-energy “engine” would be started 
by a cosmic ray entering the uranium. These 
would pass into the water, where collisions 
with hydrogen atoms would slow them down. 
Eventually, they would bounce back into 
the uranium, and the process would be re- 
peated. 

Since the neutrons would be moving com- 
paratively slowly, each cycle would require 
several millionths of a second, This would 
give the energy released by each broken 
atom time to be conducted away from the 
uranium to the surrounding water. After 
a few neutron cycles, the water would be- 
come steam. There are far fewer hydrogen 
atoms per unit volume in steam than in 

(Continued on page 222) 
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Aa “Eveready” 
‘Max” Batcery, wich an 
“Eveready” Flashlight 
Battery, in the palm 
of a hand, Insist on 
"Eveready" batteries, — f 


They're dated to as- 
sure freshness. Fresh 
batteries last longer! 


DECEMBER, 1955 


‘mares “Eveready 


LECTRONIC experts have lately out- 

done themselves in giving us “vest 
pocket” reception. They have made pos- 
sible hearing aids easily concealed in the 
palm of the hand. They have designed 
radios the size of a cigarette case. And 
now they give us a postwar edition of the 
amazing Handie-Talkie—famed GI send- 
ing and receiving set. A key to these ac- 
complishments is “Eveready” batteries. 
One of these storerooms of power, the 
“Eveready” “Mini-Max” battery, weighs 
only 14% ounces. Yet, size for size, it is 
the most powerful "B” battery ever made. 


Min Sa” eatngsiahprsioct of ®t! Coshon Comoany, le 
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NEW BALLENTINE 
SINGLE VALUE 
CAPACITOR MOTOR 


This 


Like all QUIET Ball 
Capacit 
ship at 


RUSSELL ELECTRIC COMPANY 


358 WEST HURON STREET, CHICAGO 11, ILLINOIS 


Manuactens of BALLENTINE MOTORS 
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AN Witlas. LATHE IN YOUR WORKSHOP... 


‘A world of almost limitless opportunities 
for pleasure and profit opens up for you 
when you own an Atlas lathe. 


Hundreds of useful things of metal, 
wood, or plastic can be made for your 
home—and home equipment repaired. 
Valuable tools can be made to add to your 
shop facilities. And if you have the time 
and interest you can make special tools — 
as does S. G. Williams, above — for profit- 
able sale. 


Whatever project you undertake, an 
Adas will help you make the most of 


Gitlas. 47001 Team 
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your mechanical skill. It gives you the pre- 
cision needed for delicate operations — 
the strength required for heavy cuts. It 
gives you a wide selection of speeds and 
feeds — and complete versatility in all the 
fundamental lathe machining operations. 
Yet it will come to you —at an exception- 
ally low price. 


SEND FOR FREE CATALOG 


be sure « 
you the Atlas i Tool Team in action 
before you buy new shop equipment 
Atlas. Press Company, 1255. N. Pitcher 
1D, Michigan 
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OUT OF BETTER FUEL 


Don't expect to fill your tank with the new, 
jer-octane gas and get top-grade perform- 
ance from spark plugs you may have switched to 
during the war. Now that you're getting far 
better fuel —and have returned to normal driv- 
ing, you need to consult your service station 
about changing to AC plugs that run cooler than 
those you may have used with wartime fuels. 


The correct type of plug is necessary to av 
hard starting—loss of power—waste of gas— 
cracked insulators—rapid electrode wear—exces- 
sive oxide coating—misfiring under heavy loads. 


The AC Heat Range, and today’s wider heat 
range per plug, enable you to fit spark plugs 
exactly to engine operating conditions. That's 
why AC's were standard equipment on 2 of 
every 4 new cars and trucks—why your AC 
service station can help you to get the utmost 
reliability in spark plug performance. Have your 
plugs checked today. Be sure you have the type 
that will give you the best in performance. 


AC SPARK PLUG DIVISION » GENERAL MOTORS CORPORATION 


CLAN PLUGS SAVE 
UP TO OME GALLON 
OF tas ON TOW 


LET'S FINISH THE JOB — BUY VICTORY BO 
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We CAN Harness the Atom 


(Continued from page 218) 


water, so at this stage the slowing-down 
process would become less efficient. Hence, 
‘the neutrons would escape and the reaction 
would die down until more water was added. 
Such an arrangement would give us a self- 
regulating source of energy from U-235, 
which is exactly what we need to utilize 
nuclear power productively. 

‘U-235 has been produced in two different 
ways at Oak Ridge, Tenn., but the rate of 
production is probably not great, and a new 
element, plutonium, has been synthesized 
from U-238 for the bombs. Plutonium has 
been produced in reasonable amounts at the 
Hanford Engineering Works, near Pasco, 
Wash., by using some of the neutrons re- 
leased from chain-reacting U-235 atoms in 
rods of pure uranium metal. The massive 
assembly for doing this is called a uranium- 
graphite pile. The graphite slows down the 
neutrons escaping from the U-235 in the 
rods. Some of the neutrons then combine 
with U-238 atoms to create atoms of pluto- 
nium, while other neutrons hit nuclei of 
U-235 atoms to continue the process. 

Water enough to supply a fair-sized city 
circulates through the piles at Hanford to 
cool them, and the heat carried off from such 
piles could undoubtedly be used to heat cities 
or drive engines. These piles emit deadly 
radiations in large quantities, however, s0 
means of shielding human beings from them 
must be supplied. A sandwich of lead, par- 
affin, and cadmium surrounding the pile 
should do this trick. Radioactive gases pro- 
duced in the piles must also be disposed of. 

No utility can economically replace its 
coal furnaces by nuclear piles, even if these 
hazards are overcome, however, until two 
further developments have taken place. A 
cheap method of increasing the concentra- 
tion of U-235 in the uranium rods that go 
into the pile is needed, and a cheap and easy 
way must be found for removing the frag- 
ments of broken atoms from the rods. 

Unless some method is found to bring 
about controlled chain reactions in some 
abundant common element, we are likely to 
remain dependent on atoms of very heavy 
elements for nuclear power. If lighter atoms 
can be used, nuclear energy will indeed be- 
come the Aladdin's lamp for all humanity. 
‘The world’s uranium resources are estimated 
to be about as great as its supply of copper. 
Mobile engines, running on pure U-235 or 
plutonium, and stationary piles, functioning 
with enriched uranium, may ‘not become 
commonplace tomorrow or the day after— 
but who can tell? 
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Brakes, too, offer major new 
advancements. They're 
oversize, self-centering hy- 
for quick, quiet 


Choose from two great en- 
nines. TheV-8,nowincreased 
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‘cat Ford cars ever built. 


FORD MOTOR COMPANY 
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Who Is Yehudie 


(Continued from page 95) 


override the RFCU control action at any 
time. Trainees begin their radio flying from 
ground stations and fly from a mother 
plane during the advanced stage. 

The flight-testing of new experimental 
airplanes is one of the newer and more 
imaginative applications of radio piloting. 
Particularly dangerous maneuvers such as 
power spins and terminal-velocity dives, 
from which a plane might not recover, can 
now be carried out under radio control from 
a mother plane or ground station. 

The reason for putting a new plane 
through these maneuvers is to find out how 
it responds, or doesn’t respond, and why. 
‘The instrument readings of a plane under 
test usually furnish most of this informa- 
tion. Pilots and technicians of the Air 
Technical Service Command, Bell Aircraft, 
and other commercial firms collaborated a 
few months ago in the development of 
the YP-59B Airacomet jet fighter. The test 
jet is called the “Reluctant Robot.” 

‘A specially equipped mother plane, an- 
other Airacomet called the “Mystic Mis- 
tress,” is used as a mother plane, and is 
probably the only two-seater jet fighter in 
America. It can be distinguished from any 
other YP-59B jet by the long, swordlike 
antenna protruding from the nose and by 
the extra cockpit in the cowling ahead of 
the regular pilot's cabin. A flight engineer 
or observer rides in this extra seat. Instead 
of the conventional stick box holding all the 
necessary controls, the "Mistress" has the 
miniature control stick set into the handle 
of the regular pilot's control stick. The 
function switches and their indicating lights 
are installed in an extra-large handle on 
the jet plane's throttle. 

‘Thus, in putting the “Reluctant Robot" 
through its paces, the mother-plane pilot 
flies both his ship and the “Robot.” 
The instrument readings are televised, 
passed on to the transmitter in the test 
plane's nose and sent down to the ground 
or to the mother plane. Here, the observers 
can read the test plane's instruments on a 
television screen as well as if they were 
flying in the “Reluctant Robot" itself. 

Wright Field pilots say that radio-con- 
trolled aircraft can now be used for any 
purpose piloted planes can fulfill. Although 
passengers can hardly be expected to be 
intrigued by the idea of flying in pilotless 
airliners, there are many other uses to 
which “Yehudi” can be put. In war and 
peace, he has proved himself a pretty in- 
telligent robot. 
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NORTHROPAM AIRCRAFT, INC. 


THE 


NORTHROP AERONAUTICAL INSTITUTE 


dedicated to the training and 


advancement of men for careers in aviation 


‘The entire aviation in- 
dustry recognizes the 
critical shortage of aero- 
PELE caucical engineers, ait- 
Tine maintenance specialists, and expert 
master mechanics, For these importanc 
positions you must be trained to handle 
all types of civilian aircraft, Limited 
training in specialized subjects isn't 
‘enough. To handle a responsible, well- 
paid job for civilian air lines, air bases, 
maintenance depots, and manufuctur- 
ets, you must have comprehensive, up+ 
to-the-minuce training. 


‘To meet this need, NORTHROP 
AERONAUTICAL INSTITUTE 
has been founded. 


AG 


Here, in a completely 
new school located in 
the midst of the big 
Northrop plant, you 
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will learn the aviation of teday—and 
tomorrow, You will be surrounded by 
history-making, intensely interesting 
research and development work — jet 
propulsion, gas-turbine aircraft engines, 
radar, and advanced airplane designs 
pioneered by Northrop. You'll be 
right on the mile-long Northeop air 
field, next to the Northrop wind tun- 
nel, the Northrop experimental labo- 
ratories, and the plant where the 
famous P-61 Black Widow night 
fighter was designed and built. 


GHG The Northrop Acro. 
igi fe cautical Institute brings 
ESF coaviation taining com- 
—<* Se pletely new standards, 
Through the courses offered, you can 
now obtain specialized education for 
positions in postwar aviation. Every 
denail of every course is fitted to the 
new aviation requirements. Yet the 


Northrop training programs are ale 
ready proved by the education of 
many thousands of Northrop em- 
ployees and Air Forces personnel. 


Each Northrop student 
{gets the benefit of com- 
pletely modern cechni- 
1 informacion and. 
advanced educational methods as well 
as extensive equipment for practical 
shop experience. Even the specially 
designed school buildings are new. 


In this shore space, it is impossible to 
tell half of the advantages of this great 
new school in the heart of one of the 
world’s great airceaft-engineering 
plants. To get all the details, just send 
in the coupon, We will be glad to mail 
you an interesting booklet with com- 
plete information and pictures describ- 
ing the school and the courses available, 


Plaote send me your free, illustrated booklet ond 


information, including storting dates ond tvition rates, 
hae rakabag course chested: 


ace 


______rowe__stare____ 
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Ingenious New 


Technical Methods 


To Help You with Your Reconversion 
Problems 


Now Anyone Can Grind Threading 
Tools!—with Master Grinding Gauge! 


Until the advent of the Acro Master Grinding Gauge, 
only a skilled mechanic could grind thread-cutting tools 
to the required degree of accuracy. Now anyone ean do 
it—in less time, with less waste, with even greater pre- 
ion! 


utting tool is simply placed in slot of the Master 
Grinding Gauge, and thumb screws hold ittightly in place, 
at the proper angle, while being ground on any type of 
surface grinder! The Gauge is made of hardened tool 
steel. There are no delicate or moving parts to get out of 
order, Milled slots at top and bottom provide correct 

rinding angles. A small set screw at end, eliminates any 
Eicecal motion. Thereis nothing special to leara—anyone 
can use it! 


Anyone can be “helped on the job” by Wrigley’s Spear- 
mint Gum, too, once this quality prodact again becomes 
available. Just now, no Wrigley’s Spearmint Gum is 
being made, and until conditions permit its manufacture 
in quality and quantity for everyone, we again urge you, 

Lease, to “Remember the Wrigley’s Spearmint wrapper.” 

it is our pledge to you, of the finest quality and flavor in 
chewing gum—that will be back! 


You can get complete information from: 


from: 
Acro Tool and Die Works, 4554 Broadway, Chicago 40, Wl. Remember this wrapper 
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Radar-a "Moving Roadmap” for Flying 


Pilots can now have an ace 
radar “roadmap” of the 
below—showing landmarks and 
major details of terrain. Radar 
will make it a whole lot safer to 
fly at night or in stormy weather— 
as well as in broad daylight, 


This is only one of the many 
possible uses for radar. For ex- 
radar will" icebergs or 
islands many miles away—day or 
night—and will thus enable ships 
to avoid them. It will prov 
with an amazing n 
—and will be used in a great many 
ways yet to be discovered. 
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| dealer 
is known by the fine products 
he sells and the dependable 
service he renders. Generally 
both will be found in the estab. 
lishment of the man who sells 
brands of KNOWN high quality 


Depend on the Exide dealer for good products, good service. 
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Theyre easier to reach with 
"SUPERRENCHES” 


© Awkwatd, hard-to-reach adjust- 
ments present no problem for these 
slim, taper}jawed “ Superrenches“. 
Forged from alloy steel, they are 
thin enough to operate half nuts 
yet their sttength is equal to that 
of the strongest wrenches made. 


Williams “Sperrenches” are avail- 
able in a wide range of patterns, 
with openings from 3/16” to 3-1/8”. 
Write Depdrtment S-12 for free 
Tool Data Sheets. 


J. H. WILLIAMS & CO, 


7, NEW YORK 


VCH 


OROP FORGINGS AND DROP-FORGED TOOLS 
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Shells Hunt Targets 


(Continued from page 89, 


the shells used by big rifles. The Army 
sponsored that on nonrotated and low- 
rotated projectiles such as bombs, rockets, 
and mortar shells. 

‘The National Defense Research Commit- 
tee, within the framework of the Office of 
Scientific Research and Development, took 
over the actual supervisory task. Special 
scientific groups were set up at the Applied 
Physics Laboratory of Johns Hopkins Uni- 
versity at Silver Spring, Md., just outside 
of Washington, and at the National Bureau 
of Standards. In addition, scores of in- 
dustrial and educational institutions were 
given pieces of the project to work on. 
Every hour of the day and night, liaison was 
maintained with the Office of the Chief of 
Ordnance and the Office of the Chief Signal 
Officer of the Army, and the Bureau of 
Ordnance of the Navy. 

‘Three percent of ali the physicists in the 
United States were employed on the project, 
in addition to scores of British physicists. 

On January 5, 1943, VT’s were used in 
battle action for the first time. The cruiser 
Helena opening up on a Jap pilot, who 
thought he was out of effective AA range 
and was dallying along on a straight course, 
brought him down in flames. 

Just how American scientists managed 
to make radio sending and receiving sets 
that could be shot from guns and mortars 
remains a top-drawer secret. Only hints 
leak out in official accounts of the develop- 
ment of the fuse. 

It is known that the glass tubes in the 
shell fuse were mounted in rubber cups and 
then embedded in a heavy compound to pro- 
vide mechanical support. In fact, all the 
electrical components were firmly mounted. 
In the bomb, mortar, and rocket fuses the 
amplifier and thyratron circuits were com- 
pletely embedded in polymerized tung oil. 

POPULAR SCIENCE MONTHLY asked one of 
the men involved in the development of the 
fuse what the knowledge and techniques 
gained would be good for in peacetime. 

“How would you like to own,” he replied, 
“a vest-pocket radio to tune in the news 
on your way to work in the morning?” 


sin the armed services 
us of change of address 


are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
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‘The fact that seven savie human beings went 
aloft in the contraption pictured above is evi- 
dence of man’s ancient urge to fly. h 
the Air Age here, men and women, girls and 
boys across the country are eager to get off 
the ground. 

If you would like a taste of flying...to 
test your reflexes, to see for yourself how a 
plane acts in that boundary-free clement, the 
air, consider a lesson, or a course, in the 
LINK TRAINER. 

Long a standard training device of the 
Air Forces and the airlines, the Link simu- 
lates with amazing accuracy practically all 
the characteristics of a modern airplane in 
flight. In it, you learn to climb, bank, glide 


Lik training (8 your Mist sty 
W170 70 FIXING AGE 
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—to know the marvelous instruments which 
have done so much to make fying safe—how 
to keep on course in darkness and weather, 
how to reach an airport guided by radio and 
instruments alone. 
Soon Link training will be available to 
all. Time in the Link will prove invaluable 
instruction. And when and if you 
ng in the unbelievably flightlike 
Link will gite you greater and safer use of 
your private plane. Link Aviation Devices, 
Inc., Binghamton, New York. Makers of Link 
Trainers, Crew Navigation Trainers and 
other devices contributing to 
the safety of flight. 


EET Frederick C. Menenko, 
Gitbert CHEMISTRY SETS ‘America’s No, 1 boy chemist of 
. the year, who won a $100.00 award for 
bri ing boys fame his chemical research. He says, “After 
bi dl 10 years of chemical study, it makes me 
proud to feel that I started with a 
an Ig awards Gilbert Chemistry Outfit.” 

There are good reasons why more 
boys have won fame and big awards 
with Gilbert Chemistry Sets than any 
other kind. They are far more than 
“toy” sets. Range of chemicals and 
apparatus are based on real laboratory 
technique. Write messages in invisible 
or fire ink, Make chemical weather flag. 
Hundreds of other spectacular experi- 
ments in organic, inorganic and electro 
chemistry. 


$200.00 IN CASH AWARDS 


Mr. Gilbert will award prizes totaling $200.00 to 
boys doing the most important research in chem. 
istry in 1946. Write for details, Gilbert Hall of 
Science, 404 Erector Square, New Haven, Conn, 


NO. 6 DOUBLE FEATURE, DOUBLE FUN LABORATORY 
Big two-door wooden cabinet crammed with chem: 
‘Spparatus. Over 400 spectacular expert 


Quick, Ma! Hand me the Weldwood Glue! 


"=P WELDWOOD 
ees 


When you want to fix things fast . . . re- 
member Weldwood Glue. I's quick to mix 
zi €asy to use... tremendously strong... PLASTIC RESIN 
stain-free...rot-proof...and permanent. At WATERPROOF GLUE 
hardware stores, lumber yards, chain stores. Usrrep States Purwoco Coxronarion, New York 18, N.Y 
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Most Out of Your Lathe. 
Most Out of Your Drill Pres 
Most Out of Your Circulor 


Getting the Most Out of Your Shaper. 
*Genting the Most Out of ‘Your Abrasive 
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DELTA-CRAFT’ Freezes 


low-cost Books and Plans 


debi, 


Soliceion40“Fine Fables. The fa 
Sic of shop ‘projects. Furniture De- 
igus, ‘Desks, beds, wardrobes, ste 


Burniture, 
Footstools, magazine racks, etc. 


. Latest tps on. how (0, pert 
ely. 


Operations more easly, more sa 


Sheen. Brerythag 


THE DELTA MFG. CO., 


feeb for Delt 
ications, tbe letters of have encircled below: 
A 


i ficing beautiful, 
thing made clear by 


Really thrill your 

friends who are 
home workshop fans, by giving them Delta-Craft 
Books and Plans! Check your gi 
your gifts by drawing a circle around each of the 
correct letters in the coupon below. Thea mail it 
today with check, postal note, or money order. All 
material seat to you postpaid. Remember to order 
Delta-Ceaft Books and Plans for yourself, also! 


682N E. Vienna Ave, Milwoukes 1, Wis. 
Enclosed find check, postal note, or order 


sid ai 


Bs M N P 


*75,000 


for boy 
MODEL BUILDERS 


8 UNIVERSITY SCHOLARSHIPS 
588 CASH AWARDS 
36 CONVENTION TRIPS 


Here's the biggest news you've read in a lon; 
time, You are eligible to try for these 
in the TWO competitions listed below—if 
you reside in the United States and are be- 
tween the ages of 12 and 19 inclusive. 

1, NAPOLEONIC COACH COMPETITION — 316 


awards, including two $5,000 and two. $3,000 
scholarships. In this, you build a miniature 


‘model Napoleonic Coach to plans we furnish you. 


including two $4,000 and two $2,000 
ips. All you do is make. 2 solid model 
automobile embodying your own ideas of moror- 
car design, 


Rules are simple and fair 


compete in the 
old, of older, and not yet 20 on September 1, 
1945, compete in the Senior Division. Ali 
boys within these imits are eligible to 
Guild Membership. There are no dues or en 
trance fees of any kind. Each member shall 
receive, without charge, an official Guild 
membership card and bucton, and a full set of 
Guild drawings and instructions, Both com- 
petitions close July 15, 19.46, and are open to 
all boys within the age limits, including the 
sons of General Motors employes. In all cases 
where the son of a General Motors empl 
qualifies for an award, duplicate awards will 
be made. 


FISHER BODY CRAFTSMAN’S GUILD 
‘An educetional foundotion sponsored by 
Fisher Body Division of General Motors 

General Motors Bidg., Detroit 2, Michigan 


Gentlemen: Please enroll. me ‘in the Fisher Body 
Craltsmaa's Guild for 146, ta the 

Napoleonic Coach Competition 

Model Car Design Competition 

Send me full instructions without charge 


Name 
Addeess 

City __ Zone _State, 
1 was born on the a day of 


ro------—----—------} 


Jet Turbines 


(Continued jrom page 78) 


namically and better suited for installation 
in high-speed aircraft. 

‘The Germans concentrated almost wholly 
on development of axial-flow engines—and 
came dangerously close to winning the be- 
hind-the-scenes battle of the aeronautical 
engineers. Ernst Heinkel, one of their most 
versatile engineers, and his firm became in- 
terested in jet propulsion in the late 1920's; 
research work began at the Bavarian Motor 
Works near Munich in 1934, and at the huge 
Junkers works at Dessau in 1937. Test 
flights were made with jet planes in Ger- 
many before Whittle’s motor was tried in 
the British Gloster, although his original 
unit was run earlier on test stands, 

German plans called for the development 
of huge aircraft of the flying-wing type, 
powered by turbo-jets. Supersonic aircraft 
with ram jets, and accurately controlled, 
long-range, guided missiles, were also pro- 
jected. Basic research for these machines 
was largely completed by the summer of 
1945, when Allied technical experts poured 
into Germany. Their findings give point to 
the Nazis’ boast in 1940 that their military- 
aircraft program was well in hand for six 
or even eight years to come. They had the 
men, the money, and the research facilities, 
and ‘came disturbingly close to success. 

British engineers at the Royal Aircraft 
Establishment had also begun work on axial 
compressors and gas turbines in the 1930's, 
but it was Whittle's centrifugal-flow type 
that really sparked the production program 
in England. While the test flights were 
being made in 1941, a more advanced Whit- 
tle unit, the W/1A, was being run on test 
stands—and this engine became the basis of 
the first American operational units. 

A Whittle engine, built by Rolls-Royce 
and called the Welland, powered the British 
Gloster Meteor, the twin-jet fighter that 
was used successfully to combat the V-1 
flying bombs in the summer of 1944. Mean- 
while, Major F. B, Halford, chief designer 
of De Havilland’s aero-motor division, de- 
signed a more powerful turbo-jet which be- 
came the power plant of the De Havilland 
Vampire, Britain's speediest jet fighter, with 
a top speed of 540 miles per hour. 

Colonel Donald J. Keirn of Wright Field 
went to England in the summer of 1941 and 
returned with one of the first Whittle W/1A 
units. General Electric then produced the 
1-A turbo-jet and greatly improved it as 
the I-16. Its top speed of 414 miles per hour 
in the Bell jet fighter was leas than that of 

(Continued on paye 238) 
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AUTO-LITE 
SPARK (PLUGS 


IGNITION ENGINEERED 


DIRTY PLUGS NEED “PLUG-CHEK'T00! 


Cleaning a spark plug often isn't enough. 
The plugs may be faulty, the wrong type or 
improperly gapped. Auto-Lite “Plug-Chek” 
Intpoction Service is the quick and accurate Now! 
way to find what corrections should be made a t 
to improve ’gas mileage as. much as 12%, Saturdays 8 P.M., E.T. 
according to tests by the American Automo- D7 RadioSh 
‘3 


bile Association. 
Have your spark plugs inspected the “Plug- 
Chek” way by your friendly Auto-Lite deale 
But if new plugs are needed, ask for Auto-Lite 
spark plugs — they're ignition engineered. [Mune neen 


s ORCHESTRA AMD CHORUS 
THE ELECTRIC AUTO-LITE COMPANY 
TOLEDO, 1, OHIO = Merchondising Division » TORONTO, ONT. 
BUY MORE BONDS 


starring 
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Bes 
HANDY CALCULATOR 
authority on accuracy. 

BA man's work is 
in your shop! 2." cco a 
his measurement. You can be the “accuracy man” 
in your shop. Learn to work with genuine Ford 
“Jo-Blocks,” guaranteed accurate to within 4 or 
8 millionths of an inch, plus or 
minus. For as little as $23 list 
price, you can own a fine working 
set of Jo-Blocks—keep your mikes 
and gages at millionth-inch pre- 


ision, There is only ONE true 
American-made Jo-Block, made 


Eee 


Ouly, 104 


FOR THIS TIMESAVING 
WOODWORKING TOOL 


Just set the dial on the GREENLEE 
HANDY CALCULATOR...it quickly 
converts linear feet to board feet 
ives slope per foot in degrees 
... Compares hardness, weights, 
shrinkage, warping and work- 
ability of various woods. 


Gives bit sizes for screws... nail 
specifications... tool sharpening 
tips...has protractor. 6° diameter 
heavily varnished cardboard, 


makers of famous GREENLEE 
auger bits, drills, |} 
gouges and many | 
- d coupon with 10 

i (not stamps). Greenlee Too! 
Company, Rockford, Winois. 


% We PeKiaepwist Dantap "2 | 


‘This is a special offer by the 


~ 


a vibro- -tool 
eral OW.” 


GREENLEE yea sya 
| meee so 


complete set of attachments 


Attoch check or M0. Pilon 


, | 
i | 
GREENLEE TOOL COMPANY, 2132 COLUMBIA AVENUE 
ROCKFORD + ILLINOIS 
1 Enclosed is 10¢. Send your “Handy Celevteter”* 
by retuen moil. 


Nome. 


Address -. ERY COMPANY 
City. 
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HIS PLANES WIN PRIZES— 
HE MAKES THEM WITH X-ACTO! 


“Most Useful Tool in Model- 
maker’s Workshop,” Says 
Brilliant Young Designer 


Model plane fans know Martin Powell. 
His origisial designs have been written 
up in the leading magazines. His models 
have been used for display and instruc 
tion purposes by Air Youth of America. 
He's won prizes with everything from 
elementary “R, 0, G.'s" to complex gas 
miodels, 

Here you see him, working on his 
newest design, And you notice he's 
uusing .an X-acto Knife, He says he 
‘doesn't sie how any modelmaker can 
get along without an X-acto. He likes 
fits scalpel-keen edge, the variety of 
interchangeable blade shapes. With 
Xacto, you can get true accuracy in 
even the smallest detail. “Most useful 
tool in a modelmaker's workshop!” 
‘That's what this young expert calls 
Xacto Knives, 


PARENTS PLEASE NOTE! 
‘Asa teacher of craft 
lasses for young chi 
dren (aged 8 to 12), 

{ij Mr-Powell found the 
razor blades they'd 
been using meant cut 
fingers and too much 
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spoilage. "X-acto Knives were the an- 
wer to that," he says. “The firm-grip 
handles permitted the children to carve 
safely, and turn out better work. That 
‘means a lot more fun!” 

HERE ITS 

The Hobbycrafter’s Dream Gift! 


4 


Ny 


X-acto Knife Chest. 3 X-acto Knives 
with complete assortment of extra 
blades, each neatly assigned to its spe- 
cial slot in a handy wooden chest. $3.50 
complete, No. 83 De Luxe All-Metal 
Knife Chest with 20 extra blades, $5. 


* 
X-ACTO Bet 
&TOOLS 

X-acto Knives & Knife Chests From 50¢ to $5.00 


Buy where you see this sign. At better hardware, hobby and gift shops 
—or if not available write direct to 
‘X-acto Crescent Products Co,, Inc, 440 Fourth Avenue, New York 16, N. ¥. 


MERRY CHRISTMAS 
HOBBY NEW YEAR 


What's his hobby? Modelmaking, 
‘whittling, leathercraft? Is he an 
artist, photographer, draftsman? 
Xacto Knives and Knife Chests 
‘make a really thrilling gift. 


GIVE DAD HIS OWN... Or else he'll be 
borrowing yours. Doesn't a swell guy 
like him deserve an Xnicto set of 
his own? 


SISTER SUSIE, TOO! Girls like ti 
things too. Paper doll: 
models, earrings or lapel gadgets... 
Siscan make'em easily with an X-acto, 


HINT TO WHITTLER'S 
MOTHER: Give him the 
X-acto No, 80 Whittler’s 
Set, with special assort- 
ment of blades for plain 
and fancy whittling. Send 
10c for the new 32-page 
X-acto Whittler’s Hand- 
book, full of helpful hints 
and things to make, 


MODELS MAKE FINE GIFTS. Borrow the: 
Bright Idea of Stanley C—— of New 
Rochelle. He makes model planes 
with his X-acto Knife, to give to his 
friends for Christmas. And do they 
make a hit! Yours would too, 


Rep. US. Pat. OF 
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No Grander Gifts for Model Builders! 


CLEVELAND MODELS 


JORLD'S finest line of authentic 24° built-up flying scale 
‘models. used by men in the services—the “air-istocrats™ of 
model airplane construction Kite—tops in authentically enel- 
(Master Flying Model) 


all. printed-out curved wood 
parts, all cut. strips, tissue, prop material, insignis, wheels, 
Eements, colored dopes, and ‘many other items. Get and build 
Your favorites now. 


pei rae g.00 


POY Junlorcas 
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Biggest $1.00 Valves in Glider ond Gos 
Models! 


soeres900 Mace 


Big36" Industrial Training 72%, c'2"327270 yaw 
Models $1.50 


per kit 


‘BLACK WIDOW Kir 7.135, 
hse 4 


‘T" Kits are “Light- 
85; ‘Mus 


Other 36” 


1-09, Each Kit $1.50, 


CLEVELAND MODEL & SUPPLY Co. 
14508116 Lorain Ave.,Cleveland2, Ohio, U.S.A. 
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Jet Turbines 
(Continued from page 234) 


the P-47 and P-51 with boosted reciprocat- 
ing engines. It was essential that the Allies 
have a fighter with a jet speed 100 miles 
per hour higher than that. So Wright Field 
asked General Electric to produce a larger 
and more powerful turbo-jet based on the 
Whittle design. At the same time Lock- 
heed was asked to design a suitable air- 
frame to take a more powerful unit. 

‘As a result of this high-pressure de- 
velopment, the XP-80A with GE I-40 turbo- 
jet was test-flown in June 1944. This was 
the Shooting Star, still the fastest plane in 
the air. 

The I-40 turbo-jet is the most powerful 
aircraft engine in production. With its mag- 
nesium compressor housing, it weighs 1,850 
pounds, compared with 828 pounds for the 
1-16, and has 14 radially arranged combus- 
tion chambers instead of 10. The I-40 em- 
bodies the “through-flow” rather than “re- 
verse-flow” feature of the I-16, Welland, 
and early Whittle designs, and this permits 
a diameter only seven inches greater than 
that of the I-16. Sea-level static thrust is 
214 times greater than that of the smaller 
engine. 

In addition to these developments of cen- 
trifugal-compressor-type turbo-jets, a group 
of engineers has been working for several 
years on the design and development of 
axial-flow gas turbines for jet propulsion 
and for propeller drive. The first project to 
be completed was the unit for propeller 
drive, which underwent its first test-stand 
run in the spring of 1943. In June 1945, the 
first unit was installed in the experimental 
fighter mentioned at the beginning of this 
article. This is an all-gas-turbine job, with 
@ propeller turbine in the nose (TG-100, 
newly designated XT-8) and a turbo-jet 
(1-40, or J-83) in the tail for fast take-off, 
accelerated climb, and combat booster 
power. 

The General Electric axial-flow turbo-jet 
unit (TG-180) was developed in 1943, and 
was first run on the test stand in April 
1944. It is the projected power plant of sev- 
eral experimental fighters and bombers that 
are well distributed throughout the Ameri- 
can aircraft industry. Both this unit and 
the gas turbine for propeller drive should 
also be suitable for use in long-range trans- 
port aircraft. 


When Writing Advertisers Please 


Mention Popular Science Monthly 
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America’s foremost architect of small houses 


ZRoyal Barry Wills 


answers your questions about your post-war 
home, in a big new book of ... 


@ 50 PLANS AND DRAWINGS OF 
COMPLETE HOUSES 


@ 100 HINTS FOR HOME BUILDERS 
from choosing the site to papering walls, illustrated from 
the architect's scrapbook. 


@ 10 PAGES OF DETAILS 
complete drawings of finishing touches 
that make a house a home. 


HE author of Better Houses for Bud- 

eters gives you an advance look at 
the postwar home in this complete book 
of low and moderately-priced houses — 
traditional and modern. Read an archi- 
tect’s advice on forthcoming designs, gad- 
gets, materials, insulation, heat, bath- 
rooms, kitchens, etc. 


To: FRANKLIN WATTS, Inc, 

285 Madison Ave., New York 17, N. Y. 

Send me HOUSES FOR HOMEMAKERS, 1 
enclose $1.00 (dollar bill, check, or money 
order). If dissatisfied, I may return book in 5 
days for full refund. 
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LHS has never 
turned out better pipes, nor 
more pipes, in the SO years of LHS 
pipe-making. And yet, so great is 
the demand that dealers’ stocks 
are often depleted. 

But, good news—with war's end, 
more and more LHS pipes are 
now available for our civilian 
friends. Not all models yet 
but a big selection, and all 
pre-war quality and work- 
manship. Your dealer has 


FREE="Polaters on Pipes””—Write 
STERN, INC.,"Stern Bidg., 56 Pearl St., Brooklyn 1. WY. 


| © You opply them as you would any wax. The 


SHINOLA SHOE POLISHES 
WORK LIKE A CHARM 
ON WOOD! 


up or refinish- 

re you want 

to polish up is cherry, maple, walnut, mahogany, or pine 

—there’s @ Shinola colored wax to do the job. 

If you heda’t thought ebout using Shinola on furn 

it probably hesn't occurred to you that Shinola Wax Pol- 
ishes are excellent for preserving linoleum...for fini 

lone and ship models, too. So when you’ 


Shinola Shoe Polish, keep the 


SHINOLA-lO¢gq 
IN ALL COLORS ‘ hor 

TAN (RUSSET) * BROWN Sas cee DI 
OX-BLOOD + BLACK _(\n Conodairs 2inl) 


PROTECTS 
WASHING 
MACHINES 


Oil washing machines and 
other houschold equipment 
periodically with Heavy Body 
sIN-ONE Oil. Costs 
ittle—can save dollars 


\\ HOLD-E-ZEE 


&\\ AUTOMATIC GRIP 
y, SCREWDRIVERS 


Tan tell you this—there are some sensational 
surprises coming from LIONEL! New t 
Foallch gu2h 34968 Baye be Soor, BAERS. 
Ie’s all "top secret” now, but the news will 
break soon! 


“MODEL BUILDER” MAGAZINE $1.00 Year. Eight issues a 
icrures, plans articles, ideas, and track 


year—full of exciting pi 
layous, Subscribe mow! Bors! Y 
uild more realistic model 


Bullen, 15 Bast 26th Sereet: Rew York 10, New York fot 


your subscription (8 issues). 
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AL 


If you want a preview of what's coming 
see the new die cast trucks and solid steel 
wheels, and the new (remote control) real 
railroad knuckle couplers on the Lionel 
Trains now at your favorite store! This is 
only the beginning! (Suggest you send for 
these two free books—"Plans and Blue 
Prints” and "Candid Camera Shots of Lionel 
Trains in Action”.) 


‘The Lionel Corporation 
Dept. No. NA 

15 Ease 26th Street 

New York 10, New York 
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Tropical 


DRY 
BATTERIES 


Look for them soon ff 


Commercial Designs ff 


Originally developed by 
Mallory for the Signal 
Corps, Mallory Tropical 
Dry Batteries have signifi- 
cant contributions to make 
to dry battery effectiveness. 
Their military applications 
demonstrated from four to 
six times the service life of 
the batteries they replaced, 
far longer shelf life, and— 
practically constant voltage. 


Before long, these advan- 
tages will be translated into 
special commercial applica- 
tions of unusual interest. 


MALLORY & CO., Inc. 
INDIANAPOLIS 6, INDIANA 


| Notre encoun 334, 


CHRISTMAS 
PICTURES 


Yae The Neus Improved 
G-E Exposure mony 


Helps 
tures at 
Lighter. 


Type DW-58 


» $2375 


Federal fax included 


mur deal 
Electric, Schenectady 5,N.Y. 


GENERAL @ ELECTRIC 


Ree J. W. MORTELL CO. 
Burch St,, Kankakee, Il. 


sa shnigetel FOR ANY JOB 


semANY WHERE 


Bo you know all these exciting 
facts about the famous 
GILBERT HALL OF SCIENCE? 


that the Gilbert Hall of 
4} Science is the ls 
<2, scientific exhibit of ita 
kind in the world? Visit 


other engineering marvels 
that whistle and bu 
with action, Product 
limited until U; 

ean spare the met 


that Gilbert American Flyer trains are the only scale 

model trains that both look and sound like real trains? 
, Hear their realistic “‘choo-chooe’ 

with every change in train speed. 

models—to be ready when metal is available. 


Do vou know that Gilbert craftemen have 
Px been awarded the Army-Navy “E” four 
times for high achievement in war production? 


Do_you know that Mr. Gilbert will award 
Write messages in 


<s 
YY fot tmgetansecedierome 
42 Erector Square, New Hay invisible ink or fire ink. 


Do you know that when you see the words Make chemical weather 


“developed at the Gilbert Hall of Science” flag. Hundreds of other 
spectacular experiments 


in organic, inorganic 
and electro chemistry. 


that Gilbert Chemistry 
Sets are far more than 
“toy” sets? Range of 
chemicals and apparatus 
are based on real 
laboratory technique. 


‘on a scientific outfit, you can be sure it is the 
finest made? 


The A. Ghar Co. shea mancectrarsal Glbert ond Palr Cub lactic Font» G@bert KachenIin « Viahters« Vibrter «ectrc Dil ond eer Pthns BtrieAvaion 
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WAN, 


— = 
DESTROY ENGINES! 


10 CLEAN OUT 
THE ENGINE 


“Technicians call them Petroleum residues 
but their everyday names are just Sluage 
and Gum. No matter what you call them, 
they reduce power and shorten engine life. 
Every day, more and more, thousands of 
owners are protecting their precious motors 
with LOOSITE and SiLOO.”" 

‘The LOOSITE-SILOO treatment is speedy, 
fe, sure and economical. It has been tested 
and proven through fifteen years of service on 
Passenger cars, trucks, tractors, boats—in fact 
all types of gasoline and diesel engines. 

Ask your serviceman to show you how 
LOOSITE first cleans out the engine then SILOO 
added to fresh crankcase oil keeps it clean. 
It’s the one way to be sure that sludge and 
gum are not destroying your motor. 


Hf you heat with oll — write for int 
SILOO FUEL O1L TANK SOLVENT. 


PETROLEUM SOLVENTS CORPORATION 
331 Madison Avenue, New York 17, N.Y. 


We met in the Army 


Over 90 million yards 


water and persp 
lors smartly. 
of col 
Twill fo 
@Residual shrinkage less 


REEVES BROTHERS, INC. 


54 Worth Street, New York 13, N.Y 


} Hunting Case, 
Watch Type, All 
Metal, Jeweled 


Engineers All Metal Army 
Type Hand-Sighting 
LEVELS 
$1.50 
PUBLIC SPORT SHOPS 


13 5. 16th St, Philo. 2, Pa. 


120 MILES PER GALL 


WHIZZER MOTOR SA 
Dept. B, 3132 E. Washington, Los Angeles 23, C 


WONDER PEN , > 


is Back! 


Complete ELECTRIC Woodburning Outfit 
BURN BEAUTIFUL DESIGNS in WOOD 


Again available! The 

real thing! Finest 

quality electrically 

heated pen and all 

materials. Burn and 
. 


in rich s of 
brown. Achieve gorgeous effects by ap- 
plying colors. Sandpaper and varnish to 
@ fine finish. It’s fascinating fun! Dec- 
orate your room or home. Make good 
money selling your own handiwork. 


ONLY PEN WITH SUAR ANE i | 


WORKING HOURS Long tit 
ing colls, Comfortable, cool corm grip. Standard 
435 ft, cord and plug. 


DECORATE CORK LEATHER, ETC. TOO 
Make consters, trays, highball jackets, Decorate 
fobs, monograms, Create your own art 


a MATERIALS COMPLETE: 


2 Plaques 6% x 4°% 
4 Pe Bookends 5x4 
3 Plaques Approx. 415 x4 


EASY TO LEARN Full instructions. Use all-pur- 
ose point for lining, etching, shading, 


AVAILABLE DIRECT FROM FAC- OUTFIT 
TORY NOW. AT STORES IN COMPLETE 


1946 
Supply 
pon ni 


-SseNnd THE Pcoupon 


|. Use cous 


IDEAL GIFT 


American Toy and Furniture Co. 


725 S. La Salle +* Chicago 5 


Please send me complete 26 piece Electric Wood- 
burning Outfit direct from factory. $3 enclosed. 


AMERICAN TOY 
& FURNITURE Co. 
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BATTERIES 
make light 
of the dark 


Don’t wait another moment to load your 
flashlight with Winchester batteries. Ask 
your dealer for them now. Accept no 
other. 

Remember Winchester’s long-lasting 
freshness, plus bullet-fast light are your 
insurance when entering darkened rooms, 
stepping out onto blacked-out porches, or 
facing other pitfalls of the dark. 
Remember, too, that every Winchester 
(No, 1511) flashlight battery has a guar- 
anteed shelf life of 18 months from date 
of manufacture. Ask for 
Winchester wherever 
batteries are sold. 
Winchester Repeating 
Arms Company, New 
Haven, Conn., Division 
# of Olin Industries, Inc. 


ik LOOK FOR DATE HERE 


It's foolish to breathe dust and dirt 

> when it can be avoided in thousands 

of instances by using a face-fitting 

Martindale Aluminum Mask and re- 
placeable gauze filter pads. 

s\+{_ Inthe home—home work shop—bam 

ae } * —hen house—feed mill—factory etc, 

Ape -B ato, these masks oller excellent pro- 

LIFLIEIE tection against over 400 dusts euch aa 

77) wood, coal, grains, rust, paper, insect 

Sir Powders, etc. 

“SD This type of filter is especially 
TUN“ 4. recommended for use with DDT 
preparations, 

In use for 10 years in thousands of 


Cuts up to 4" hole in 
plastics, wood and 
I. Wonder tool for 
2 


MAGIC ‘a 


ey for a Sondee MuMer. 


hereon oons $17.50 


SANDEE MUFFLER CO. 


7523 S. WESTERN AVE, LOS ANGELES 44, CALIF. 
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BARGAINS in WAR SURPLUS LENSES & PRISMS 


All ems Finely Ground and Polished but Edges Slightly Chipped 
‘or Other Slight Imperfections which We Guarantee Will Not 
Interfere with Their Use. Come Neatly Packed and Marked. 


TANK PRISMS 


1p order that the tank driver shall not get shot In the face, 2 
of Sh “we 
‘of these, 90-4 Segre Prisms of 

as” eds, finaly ground and polished. 
camera stereo attachment, range 

i vlna tor oP ee Sa ‘classroom demon- 
converted into desk hare plate by af 
oe eld letters ‘supplied wt only” 10c- 
jormally these Prisms would retail 


SILVERED TANK PRISM 


Stock # 3O006-N. 6.2.22... .0.++++-82.00 each Postpaid 


PLAIN TANK PRISM 
$2:00 gach Postoaia 


faves ever* been 


Stock # 3008.4. 


‘Pour TANK’ Pitistas’ — Speciai —'$7. 
vane Suisias i Seal 
able to offer. 


renin 


HOLD PRISM IN SUN'S RAYS 

VioLeT 

INDIGO 

LUE 

TO Ste 

THE COLORS 
OF THE 


SPECTRUM, 

Witte" edent Tight which passes” through ‘prism ie "ths 

broken up into. a band of ptishary colors known as the specs 
jeautitul signe! 

1G BRUSH SET—12" flexible hollow pl 

Sireuinr construction. 4 brusl 

‘Stock’ # ‘Soa-N. 


MAGNIFIER SET 


Stock # 1026-N..ssssccenees $2.00 Postpaid 
OPTICS FROM 4-POWER PANORAMIC TELESCOPEExccl- 
font condition, Conltts of Objective Prism, Dove Prism, 

ve Lens, Amici Root Prism: Eye Lens Set 


rojecting. 
‘Absorbing Glass with 
‘ALL THE LENSES YOU NEED TO MAKE xoun 9 own 

TELESCOPE! ALL ARE ACHROMATIC LE 
SAYLEAN Twee—sim 


‘Stock = 8018. 


4 Power Telescope. 


$1.25 Postpaid 
Stock £ 500S-N Small 2 Power Pocket Scope . $1.00 Postpate 


TERRESTRIAL TYPE—Have Much Wider Field of V' 
Galilean ‘Type. 

Stock S007-N 11 Power Telescope. 
Stock # 5008-N 20 Power Telescope. .... .$3.45 Pestpald 
Stock = 5009-N 40 Power Telescope, .... .S7.45 Postpaid 
PRISM TELESCOPES—Uses Prism instead of Lenses 10 Erect 
Tage, and ‘Tepe, Have 
‘wide field of view. 

Stock = 80x 
Stock = SOl1-N 11 Power Telescope. 
‘Stock # S012.N 20 Power Telescope: 


vo than 


++. $3.20 Postpaid 


Order by Set or Stock No. * Satisfaction Guaranteed * Immediate Del 


Telescopes, Magnifiers 
Experiments 


YOU CAN EASILY MAKE 


Photographic Gadgets and Hundreds of 
in these Low Cost Lensess Excellent for XMAS 


Pet IN LENS SETS 


9, Prolect and idea Booklet with all 
“Our Advertising Special” 18. Lenses for $1.60 


isd “prea tasted of Optica sais, 
bey. 


NEW 50-PAGE IDEA BOOK, ‘“FUN WITH CHIPPED EDGE LENSES"* 
Contains wide variety of projects and fully covers the faxcinat- 
In uses ofall Lenses inset listed ayove--oniy 61,00 nowinal 
14-POWER COLOR CORRECTED MAGNIFIER Consists 
aera Ws. mm. diam. Achromatic Lenses aid section ‘of 
Stock ‘= $4.55 Postpaid 
MONOCULAR SET OF LENSES AND PRISMS... 

inocular, All the optics you need to make 


jogocuiar. Complete Directions incluged, 
Seok = Stox-n "$5.00 Pontoata 


‘Stock = 1500-N Hand Type Spectroscope. 
‘Stock = 1501-M Laboratory Type Spectroscope $6.50 Postpaid 


MICROSCOPE SETS 


Consisting of 4 Cemented Achromatic Lenses for 
Power Pocket allcroscope or, 140, Power rel 
‘cope. These color corrected Ls et 
defitiion and may ‘be used for’ Silero-photograpby, 
‘Stock = 1037. ‘$3.00 Postpaid 


nan 40 
lero 


fousther with tock 27 
wojector enabling +ou to get 
3008 Power necarding to ac 
Stock 


Diem. 1 A 
Reutral Ray’ Piier: aise’ 43; #9 aiGAT 
IN Inclinometer—aircratt type: 

Lens Cleanin 
sheets) size 


TANK PERISCOPE 


Complete Set Mounted Components 


Scope, "Set weighs 27) Ibe. Overall len 
$6o8ld normale revall'at $40 to°#50, Stock 3 700SN 33.06 
Complete Set Postpaid’ Two Sets four units). Special 
$5'50 Pest 


ivery 


EDMUND SALVAGE COMPANY-P.0. AUDUBON, NEW JERSEY 
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|NEW TOOL READY 


WHERE | War Industry's Handy, All Round Machine 
| Now Available 


Delete To Home Shops! 


COUNTS 


Yes, rain 


balonce— 
actic! 


pe walking means perfection in 
ochieved by years of sweat top. 
balence—or in eny 


jence in making fine hand tools. 
The forged stool head on avery Plumb fool | 
is weighed against the polished red texted | 


write for FREE circu 
ing ow plc 


14 N_Hnox Ave.,Dept.242. 


OTTAWA TRACTOR SAW 


a NLS 


\CY 350 curs per minute 
Make mongy sawing wood. Use Oxtawa-faateat cutting, Cuts 
large, smal logs easiest way. Fello treca, One man operates, 
‘Thousands in use: Built tolast with heavy, suff anw bade. Pos- 
{five eafety clutch controls uses power take-off any tractor. 
OTTAWA MFG. CO..1201 Forest Ave., Ottawa, Kan. 


soged reducer 
rites flexible couplings, pulley 
plete ine is ated i cur 
an, sep auste Oh, spect 
kinds Send Us Sour BIUEprin 
‘quiries. ij ae 
Send for Complete Catalog No. 220 


CHICAGO GEAR WOR 


440-48 W, Oakley Bis, __chleage 12, Hh. 


“The Taal Holder People” 
200 Francine Chenge 2, 0.5.8 
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GREAT 
MOMENTS 


= THE WAR! 


by GRAFLEX 


‘THE WAR'S BEST PICTURES! Action-packed, 

ing, exciting—the photographs in this accrac- 
jely bound book are the bese to come our of the 
jar. The cover, in full color, shows the U. S. S. 
‘Missouri firing 2 salvo of 16-inch shells! You may 
have your copy by sending 10c, co cover postage, 
to GRAFLEX, Inc., Rochester 8, New York, or by 
asking your GRAFLEX dealer’ for a free’ copy. 
‘Write today—the supply is limited! 


(ormerly Tun Foutex Guarirx Corr.) 
It’s Easy to Seal Out Drafts 
and Dust With 


Just press, Kalk-Kord 
into cracks and holes 
with fingers — it caulks and seals inside or out 
— stays pliable — non-hardening, 

‘The original caulking compound in soft, rope- 
like form, Kalk-Kord has hundreds of uses around 


seals and fills holes in walls, in wood, 
's waterproof and can be painted 


Neat and clean to use — thousands of boxes 
sold to satisfied users everywhere. Packed in 
convenient rolls. Get your box today. 


Buy ot your nearest Sears-Rosbuck Retoil 
‘or order by mail from Sears 


PRESSTITE ENGINEERING COMPANY 


3976 Chouteau Ave. St. Louis 10, Mo. 


Store 
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FOR XMAS, LON CLARK 
Radio's Super-Sleuth “NICK CARTER" 


gives Forecasters! 


LON CLARK goived his 
toughest case—"The Xmas Prob- 
leni”—with Forecaster gifts. Its a 
finely made pipe that gives real 
smoking pleasure without’ demand: 
ing a premium price. That's just 
why so. many Forecasters are going 
to servicemen . . . they too find 
real pleasure and relaration in a 
Forecaster smoke. If your dealer is 
temporarily out of stock, i's 

cause the armed services come 

Keep asking though! Once you own 
‘a Forecaster you'll enjoy it always. 
National Briar Pipe Co., Jersey 
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‘he condition 
wa” your oll 


When the service man wipes your dipstick on a 
clean, white AC Oil Test Pad,—and then shows 
you the smear on the Pad—he's showing you 
the actual condition of your engine oi 

If the smear has a black, thick center; or if tiny 
black specks show up in the smear; there's dam- 
aging dirt in the oil. 

AC Oil Filters and Elements keep oil, clean. 
Dirty oil clogs piston rings. Then, valves become 
sticky and carbon forms faster, causing loss of 
power. As your power goes down, consumption 
of oil and gas goes wp. 


So, whenever you have 
your oil checked, be sure 
the service man shows 
you the facts of its 


condition—with an 
AC Oil Test Pad. 


AC SPARK PLUG DIVISION 
GENERAL MOTORS CORP, 


iLTERS 


SPEED FINAL VICTORY—BUY WAR BONDS 


The Tool of A 
Hundreds of en for this complete 
[OL USES Poem 
tier fned Urvsh and concentrated 
tocpound ‘of Atornte SiteWork 
ie ape, aly and gully, You 
Geracine Siler to sity conducti 
face . . . on models, projects, silver 
ware, jewelry ere Out cl 


se 
ser, Atornie Silver Compound, 
fitters “Power-Pac 
lecrolytic Bie 

‘Anode, 


ple Tistrustors in ‘compact ‘carryir 
ie. Ail at mating for coi Sa 
‘ollécted on delivery. 
OiBER TODAY. 


rowecurrens, Dept. 
Sa NORTH MICKIORN AVE: 
CHicago 


IENDOTL 
Zana Zee 


ame moed in 
‘aes tal «Prva Lricatas 2 0 sie 
‘At Hardware and Sports Stores 
McCAMBRIDGE & McCAMBRIDGE CO. 
25, Ma. 


BROKEN OR 
USABLE 


spectacl 
‘eter Cash mailed promptly. 
Lowe's, Holland Bide. St. Louls 1, Mo. 


WINDOW SIGN LETTERS 


For Store Fronts and Office Windows. Anyone can put 
hem oo furnished. Genuine gold and silver 
METALLIC LETTER CO., 481 N. Clark, Chicago 10 


EVERY SHIP MODEL ENTHUSIAST SHOULD 
OWN THIS BOOK! 


“SHIP MODELS 
ILLUSTRATED" 


The ace of all ship model 
books. Pictures all types from 
Clippers to Corvettes. A gui 

modeling. Clote-up pho 
ings Actual plans 
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slossa 

POSTFAID snd supplies included. Catalogue only — I0e 
‘Address Dept. 6 

MARINE MODEL CO.. INC, 29 W. 15th St c 


THE “POCKET-SIZE” 
* MACHINE SHOP 


PUT THIS “WAR VETERAN” TO WORK ‘2222737 


27,000 RPM. 


Kelvinator, Consolidated Aire 
Douglas and others. 


ONLY MOTO-TOOLS HAVE 
ALL THESE FEATURES 


Bscorine — Berestine 
WATCH FOR 
THE RETURN 


MOTO-SAW 


“SHAME ON YOU... 
WASTING THE 
COUNTRY’S GAS AND 
OIL...WHY DON'T you 


INSTALL BURD GRAF-FLOX 
PISTON RINGS ?” 


BURD “Graf-Flox” PISTON RINGS STO OIL, FUEL AND POWER LOSSES 


You don’t have to di and control oil. There are reasons behind this 

that steals gas and oil. Y i y- unusual performance: (1) Burd’s 30 years’ ex- 

engine performance . . . new-car gas and oil perience making piston rings. (2) The controlled 
If you installa set of Burd " 


jurnace iron. (3) The 
Piston Rings you'll be amazed at how exclusive “Graf-Floxi process that assures 
y they seat... compensate for any degree self-lubrication, Mail the coupon today for the 
of cylinder wear .. . completely seal compression Burd “Graf-Flox” story and two free books. 


BURD PISTON RING CO., Dept. PS, ROCKFORD, ILL. 
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NEXT TIME SAY 


BRIGHT STA 


and you will get a 
FLASHLIGHT & BATTERIES 
famous since 1909 
for QUALITY, 
STYLE and 
SERVICE 


BRIGHT STAR) MBRIGHT STAR 


No io M No 10M 


ron, 


BRIGHT STAR BATTERY CO. CLIFTON N. J 


Companion 


foryourleisure hours 


Make the most of those precious 
moments of relaxation. Enjoy 
them with the honest fragrance, 
the just-right mildness of Christian 
Peper Pouch Mixture. 

There's down-to-earth satisfaction 
in “Peper’s Pouch,” masterfully 
blended from fine imported and 
domestic tobaccos in the Christian 
Peper manner, 


POCKET-SIZE PACKAGE 
Arroescco countess 2 Se 


Christian ‘iethige 3 StLouis 


Since 1852 _ 


ees HITS THE SPOT 


+ 
AMERICA’S HOBBY CENTER 
$125, 156 W. 22 St. 


Tractors sold in our'42 years in 


ie Supp repairs. HAW S 
Fears 
TRACTOR—“WAR MORSE’ 


BUILD YOUR OWN RIDI 
using old auto parts, powered by 2H 


or larger ulr-cooled engine: oF walking 
type BP. 


Money “Back Guarante 


SHAW MFG, CO., 5712 FRONT ST. 
, Kansas 


Si 

tery, TEpy 
WORK BETTER! 
SAVE YOUR EYES! P 


Casco 


‘the clarity and comfort of normal vision when you 
vetttnathcne werner ~~ FLEXIBLE CEMENT 
provides third-idimensional—stercoscopic—vision. It re- 


‘You can see objects greatly magnified with 


Hieves eye-strain—reduees fatigue—lessens tl 
accidents. It makes all precise work © 
more funt 


hance of 


. faster, the best news to homecrafters in years! 


Let a Magni-Focuser help youmand your eyes. Avail= 
able in four different powers of magnification. Most Just look at what 
popular models $8.50 in U. 8. A, Sold everywhere by 
opticians and dealers in photographic supplics. If your 
dealer cannot supply you, write ws for literature, 


new product does! 


1. Bonds a wide variety of materials, 


‘such as: 
EDROY PRODUCTS CO., 480 LEXINGTON AVE., NEW YORK 17 ed cee 
Plaster Gloss 
MAGNI-FOCUSER — « 
Binocular Eye Loop Felt Linoleum 
Conves Sheet Rubber 
Poper Ere. 


2. Can't Crack Loose: Casco keeps 


ste Moisture: Makes heat- and 
moisture-resisting joints in bathrooms, 
kitchens, etc. 


== joints flexible—absorbs shocks and ex- 
za 5 

— 4 pansions, 

== 3. 


4. Convenient 10 vse: Does not 
or discolor surfaces. It's white! Non- 
inflammable, too! No heating necessary. 
Easy to work with. 


FLEXIBLE CEMENT 


Also 1/2-pint, pint, quart, and 
Rallon sizes. 


CASEIN COMPANY OF AMERICA 


Dept. PS-25, 350 Madison Avenue 
New York 17, N. Y. 
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FAST-EASY-SOMO!S 


Chalk up the total-hours-per-week a service mechanic 
spends turning nuts—and you'll know why Snap-on 
speed-designed wrenches are the money-makin'est 
tools in any man's kit.» Since its development of 
the revolutionary inter-changeable wrench principle, 
Snap-on advancements in wrench design have steadi- 
ly set new standards in wrench speed, adaptability, 
power, accuracy.» For every service operation 
there are Snap-on wrenches to do the job faster and 


easier — Midgets and Ferrets to Heavy Duty and | 


Jumbo — each with a wide range of ratchets, spin- 
ners, speeders and other handles to stretch a moder- 
ate wrench investment to a wide range of usefulness. 
Write today for catalog of more than 3,000 Snap- 
on tools for production, maintenance and service. 


SNAP-ON TOOLS CORPORATION 
8060-1 28th Avenue Kenosha, Wisconsin 


REPAIR CRACKED 
BLOCKS AND HEADS- 


SELF UP-TO-DATE ON 
your VENEERS 
LUMBER & SUPPLIES 


* prep 
AVAILABLE! 


15 Federal To! 
AGAIN 


RIGHT in 
Te 
THE HOUSE OF WATCHES the GROOVE oes: 


430 Madison Avenue (49th Street) 
New York, N. Y. 
Complete Catalogue on Request 


Ys correct for cleaning up both bottom 
and sides of beveled grooves is this “wheel” 
type Nicholson Cylindrical Shape Double 
Taper Rotary File (made in both Hand 
Cut and Ground types). It is also used to 
clean out large gears; and in the aircraft 
industry where, in Ground type, it is 
widely used for work on cylinder head fins. 


‘The uses of Nicholson Rotary Files, in 
their various shapes, diameters and coarse- 
nesses, are almost legion. They're fast- 
working, time-saving, problem-solving. . . . 
BL o w E x SEATING | And, bearing the Nicholson trade-mark of 

* quality, they assure everything to be de- 
sired in the way of trueness, proper cut, 
expert hardening—and fine high-speed steel. 


stock diameters 14" to 134". 
popular shapes and Price List 


this NEW 7OOL (not « brush) everyone 
Sha egally draw lines with pain. enamel aca, 
ted anauton, models toy. games, fle 
Furniture, linoleum floors, signs, 
mgrting goods. home-workahap brolects, te 
8: Yor, complete. tool for painting ® 2/36" 
ituide, Operating instruct 
for faking, 
‘wide stripe lines=.50c 


NICHOLSON FILE CO, 19 Acorn St, Providence 1, R. 1. 
(Un Conada, Port Hope, Ont.) 


ioc extra. 


“scary tute Gu Pad Cota ha Oe a 

4 @ pencil Send for your tool and as many | 

geStand ie a ant ae | 

Use it. Uf you are not satiated that | 
fa eas ennaemt 

SF pote ites tea eget 

skis sours Pee. 
Prt Deca? Write Rewer 


WENDELL MFG. CO. 
4224-8 Lincoln Ave. Chieage 18, 1M, 
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ws 1 ROFESSIONAL PERFORMANCE THAT COUNTS! 


nes, 


FOR SUPER SHAVES! 


‘Acclaimed by distinguished men in! all fields of 
endéavor, PROFESSIONAL Blades typify the 
fastidious shaver..,mew who care! Get top per- 
formance today try PROFESSIONAL Blades, 
They'll give yo front row centershavingdelight, 
withdut sed/pepprices or skin irritation. Askifot 
PROFESSIONAL Blades—at all dealers —the 
blade that ger$ op billing for theWBerkShave Eger} 


SINGLE OR 
DOUBLE EDGE 


PROFESSIONAL BLADE CO., NEWARK 2, NJ. 


iS 


JOHNSON SEAHORSE 
ARE BACK -at 1942 Prices 


Every effort is being made to accelerate the present 
limited production to full schedules within the next 
three to six months, « As available, all Johnson Sea- 
Horse Outboard Motors are being shipped to dealers. 
— Look for thename of your Johnson Dealer under “Out- 
board Motors” in your classified phone book. See him 
without delay and get your name on his list. 


A al JOHNSON MOTORS, 500 Pershing Road, Waukegan, Ill. 


JOHNSON SEA-HORSES for DEPENDability 
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Beckllow of 


holds binter juices ond 
nowt 


Selected Brion 


ROYALTON CROWN DELIVERS COOL, 
DRY SMOKING right down to the last 
ry bowlful, Its condensing 
er patented features, trap 
‘and saturated tobacco 

jh 


Patented 
eis 


HENRY LEONARD & THOMAS, INC., 
OZONE PARK 17, N.Y. 


SSeS : ; | 
Peck inside the average watch and you'll find a balance wheel | 
‘with rial ars. («)_Soumhctng vise (8) arch Halance mea CC) 
Shocks and falls find it unprotected — throw the full weight” 
of the balance wheel onto the fine pivots of the balance staff. 
Result: \pivot breakage — damage to sensitive mechanisms. 


\ But the ye Incafler is really Shockproof! 


The secret is the famous WYLER 
Balance wheel, with flexible arm (a) 
connecting rim (b) with balance 
staff (c). Here, shock merely pushes 
the flexible arm toward patented lim- 
itation ring (d). Rim covers distance 
(©) and is cushioned by limitation 
ring — thus preventing pivot breakage 
making for a lifetime of perfect performance! 
one Get a WYLER INCAFLEX today! It’s the 
choice of men of action everywhere! 


ler The Only Shockproof Watch 
with a Hewible Balance Wheel 


incaflex 


17 jewels » Sweep second hand 


WYLER WATCH AGENCY » ROCKEFELLER CENTER, NEW YORK 20,N.Y. Luminous diol « Stainless steal cose 


‘When buying a saw, follow the example of those who 
know saws best. Remember, Disston is the saw most 
carpenters use. Long experience with saws on every 
type of work, has proved to them that they can count 
‘on Disston Saws for faster, truer, smoother sawing 
and longer saw life. 


Disston Saws—products of America’s foremost man- 
ufacturer of saws—are made of the famous Disston 
Steel, by highly skilled saw makers, to provide you 
‘with the finest saws that can be made. 


Take care of your Disston Saws and they will con- 
tinue to serve you well. Many hardware retailers and 
saw repairmen provide a special saw sharpening serv- 
ice. They will be glad to help you keep your Disston 
Saw—or other quality make—in good, serviceable 
condition, 


More and more Disston Saws will soon be available. 


‘Ask your Hardware Retailer for the saw you want— 
“The Saw Most Carpenters Use"—a Disston Saw. 


HENRY DISSTON & SONS, INC 


1210 Tacony, Phila 35, Pa., U. S. 
ASK FOR YOUR FREE COPY 


‘The Disston Saw, Tool and 
File Manual tells how to use 
and cate for tools. FREE at 
your Hardware Store, or write 
to us for a copy. 


Dea Getter Job 


WITH ONE OF THESE 


EMPIRE LEVELS 


EMPIRE TORPEDO LEVEL 


Comers fe tear pocket. Aluminum stock. Only 3 ox. wal. 
S""long., Hot Level, Plumb, 45° 


ALUMINUM LEVEL — N 
Cost ond Machined, a Beovtiful Tool, 
movable Level and Viel. 
With 2 Plomb, 2 
ur. 


EMP RE LEVEL MFG co 


Ne-O-Lite Mfg. Co., Rockford, Ill, U. 


THE HOUR HAS STRUCK! 


This Is the end of an age. A new ol 
Hand." Learn the antounding facts of 
history. “Find out what bas hap) 


ation and order is at 
‘000 yours: of human 
hat stilt Nes ahend: 


Be prepared. 20¢ in stamps or coln ean change Your Ife. Send 
{or REMORIA “rink INCOMPARABLE \iuatrated, toforinative 
Bookiet oa the New Order. 25,000th printing. Weite today, 


Bo a Citizen of the Now World 
LEMURIAN FELLOWSHIP—Dent. @ 
North Larchmont Biv 


fj came suppics 
TEE cis Funiure - Con 
mous Toor 
Magic Cards Readers, Read 
‘the backs = Inks ~ Daub = 
Poker Chips - Taos Fi 
Layeuts'* Game Bex 


KC CARD CO, Bap. 122, W. Weshogton Bled. Chiesge 7, i, 


, COMB-A-TRIM 


Fs THE NEW QUICK TRIMMER 


, Something New! Trim your hair with- 
‘Out any experience, it's easy! The 
fexcese hair comes ‘of smoothly and 
easily by fust pulling trimmer throu 
hair ike an ordinary comb, Also re- 
‘moves hair from legs—armpita, Save 
‘on bilr-cut. bills ‘Trim your 
‘own hair or the whole family’s 
‘Send 89 and your Comb-A-Trim 
‘Will be sent at once, 


COMB-A-TRIM CO. 


Devt. 3-1 Cincinnati, 0. 


ECHOPHONE ec-1a 
RADIO RECEIVER 


roadcast reception 
now. for earliest delivery, Many meu jeatures? 
Covers entire tuning range trom 350 Ke. to 30 Me 
330 0.9.85 meters) ia} bands. For 113-125 volts 
ACD.” Automatic ‘ole “limiter. Built-in PM 
Speaker.” Complete. with tu 

$2950 


Net, F.0.B, Chica 


ALLIED RADIO CORI 
833 W Jackson Bivd., Dept. 7-MM-5, Chicago 7, Ill. 
DiShip ECHOPHONE EC.1A at eatliest moment, 
DEnclosed [sf 


Part Paymeat, Bal . 
Sead additional Yormaino ehaps BCAA. 


NAME one 


Address 
City. 


§ 
A 
5 
F 
3 
i 
2 
5 
4 
Hi 
é 
ir: 


6-Power == TELESCOPE $1. 7 


ER MEATS MEATS IN QUARTERS. $1.00 
‘cheek 


Keep your Plane trons and 


Chisels SHARP as Le 


Unique grinding attachment 


insures @ perfectly straight 
hollow grind on plone icons 
and chisels. Results in o sharp, 
en, even-culting edge. Adds 
life to tools—permits better 
‘end faster work. Enables you 
to de an expert grinding job. 
Easy to install and use. En- 
by home craftsmen and 


READ-LEWIS MACHINE CO, 
391 Third Ave., Troy, N.Y. 


At dealers or sent di- 
rect on receipt of $6.95. 
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take 

these easy steps 
NOW — 

modernize 
your home 


ster ({)—INSULATE THE ATTIC 

Comfort is the first step in home 
modernization! Get more com- 
(/ fort—and fuel savings by insu- 
lating your attic with Balsam- 
Wool—completely sealed, wind- 
proof and moistureproofed. This 
famous insulation is easy to apply 
between rafters to create an ex- 

tra attic room. 
step @)—BUILD NEW ROOMS WITH NU-wooD 
ses Once Balsam-Wool is ap- 
ee plied, finish walls and ceil- 
ing with Nu-Wood—the in- 
sulating interior finish that 
comesinsoft, glowing colors. 
Nu-Wood, too, adds extra 
insulation and hushes noise, 


ster @)—NEW FE FoR OLD ROOMS 


If you're tired of shabby 
wallpaper, cracked plaster 
and peeling paint, here's 
quick relief! Nu-Wood In- 
terior Finish applied on old 
wall and ceiling surfaces 
gives you lasting beauty. 
Available in tile, plank, 
board and wainscot, 


AND PLAN YOUR NEW HOME NOW! 


If you are planning a new home, make it more livable 
with Balsam-Wool and Nu-Wood! You'll get more 
value for your money—more comfort and 

beauty. For full information, see your 

lumber dealer or mail the coupon! 

"WOOD CONVERSION COMPANY. 
Dept. 211-12 First National Bank Building 

Se Paul 1, Minnesota, 

Please send me full information on Balsam-Wool and 
Ne-Wood. Tam a Home owner (], Renter (y Architect Ol, 
Goatractor 1, Student 


Clean Wool si 2s2,on 


1. Cleaner, cooler smoke enters your 
mouth, because— 


2. Sensational filter whirl-cools smoke, 
collects flakes and slugs, absorbs juices. 


MEDICO 


Don’t Tolerate Tongue Bite. Try Milder FI LTE RE D 
Medico Filtered Smoking. 
SMOKING 


PIPE 


*] 


with box of 10 filters 


‘3. Replace filter when discolored. 


“63.59% prefer filter pipe smoking*” ...ewcay corn wncarime wunvey no.e,""we WAN wOWAS 31 J08” 


cam find the right anewers quickly. It gives you the 


tals ‘etching, 
marking, cutt Easy to follow any 


‘contour fn pla case 


Attention! 


HOME MECHANICS- 


e joss 


fae handy, 


ost bee nag 


flees re Send 15¢ 


DEALERS INVITED ©) COPR. 1945 LAKE CHEMICAL CO., Dept. PS, 607 N. WESTERN AVE., CHICAGO 12, ILL. 
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A SNAP TO STARTH 


0 K. 
. 


SUPER ‘60" 


FREE FLIGHT 
ONTROL-LINE 


J 
lapped 


fo cylinder 
rr 


FREE! Pricictin dicwrom, 
(Send stomped ond oddressed envelope) 


HERKIMER TOOL & MODEL WORKS 
HERKIMER (Dept. PS) NEW YORK 


USE YOUR’ BENCH™SA 


FOR JOINTING A CUTTING moULDINGS PAA 


f OTTAWA MFG. CO. 
W-1201 Oak Ave., Ottawa, Kans. 


0 GENUINE PRE-WAR 


PIPE CLEANERS 


‘ware &# FREE. Mell « portcard with your same end 
TODAY! ddress te Dept AA, 


156 E. 42nd ST., NEW YORK 


LANE TOBACCO, LTD. 
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eeseseeeegaee 
WHO'S THE WORLD'S 
GREATEST 


NEWS 


PHOTOGRAPHER? 


easy to handle it makes even lightning-speed, clear-as- 


life color shots a cinch! is 
4 
Pais Oe 


Li000-second shutter, 
| ‘erprecion 


| MERCURY IT 


1 Univensat 
ESPECIALLY DESIGNED FOR COLOR! Color shots sharp 
in both background and foreground, at a fraction of 
usual cost—with a fraction of uswal guesswork—thanks 
to Universal's war work in precision optics. Uses stand- 
ard 35mm. color or black-and-white film cartridges. 


READY NOW—ASK YOUR DEALER! 


Wl /uversar [AmERA 


ORPORATION 


MEWYORK = CHICAGO = WOLLTWOOD 
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INTRODUCING-New Victory Model 
“HANDIWELD ELECTRIC~ 


ARE WEE 
Aa a 


ydous heat to wele 
Not a toy welder that 
Bona. Sut actually 


ye EVINRUDE! 


@ Sure — you'd rather go fishing in a sleek 
modern boat — but it’s fisherman's luck to 
find only battered old tubs on the best fishing 
waters! So you take what you get and like it. 


@ And after all it's the motor that counts! It 
means everything to have a motor that starts 
instantly, and purrsalong smoothlyand quietly, 
through fair weather and foul, on trip after | 
trip and day after day. Such a motor makes | 
a world of difference to any man’s vacation! 


@ That is the kind of performance you can KIDN Ss 

Sipect from your new peacetime Evite | MUST REMOVE 
.. + performance that, on any boat, bril- F 
iiouy reflects Fvinrudes 36 years of knoe | EXCESS ACIDS 
bow in the building of fine outboard motors. Help 15 Miles of Kidney Tubes 


EVINRUDE MOTORS, Milwaukee, Wis. | ,, Flush Qut Poisonous Waste |). 


riles of kidney tubes maybe over-worked. ‘These tiny fil 
Tern and tubes are working day and night to help Nature 
—_ — : was 
| when’ disorder of Kia 4 
| ie 


nergy, getting up nights, swelling, puffiness under the 


OUTBOARD = MOTORS Sokuteae ont ners 


Kidneys may need help the same as bowels, so ask your 


cregaiet a ee 's be "ills, Spee Saretia, he sue 
BUY MORE WAR BONDS — AND WowD rwemi * | ‘SinftodH hips mute kin bt Rat Ok 
pikes Cha hiey ase 
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Guuttine (ao \ Suu. 


“AMERICA’S FASTEST 
SELLING ENLARGER” 


Priced to Bring the FUN OF ENLARGING 
‘withia the reach of all 

be quolity e 
ey will be pop- 

ularly pr new Federals will 

‘embody advanced mechanical and optical features, will 

wum of experience to produce magni 
prints, Coming soon, very soon. Place your 
with your dealer now. 


‘World Telegram. 


5c at Camera Stores Everywhere 
‘send 25¢ in coin, check 
‘or money order 10 


FEDERAL MANUFACTURING & ENGINEERING CORP. 
ie BE 


HULL veaps tHe way 


Driving again, you can depend on the HULL 
STREAMLINE AUTO COMPASS for road direc- 
m 


Warren, Obie 


HITCHES, AND PARTS 


chasing trailer 


G0UL PHOTO ON 
20 XMAS CARDS 


et 


Negative or Snap- 


Phot . 
'20 beautiful Christmas 
o Like 


20 sevony S100 
PHOTO SFECIALTY 00., Dept. 
38 We ad Bes New Work be Ne 


Are HE! 
idson Motorcycles are again on 
| We're concentrating on 
precodented civilian 
‘te Champion Mo 
‘om thousand# 


Harley-Davi 
their way to you 
production 10 meet unPr 
Pro tor “The Wet 


{sone which say#— 


x riders. page 


Davidsons 
il I ride my OW: 

maa to you just as 
ae fun-packed 


of age 
what Hi 
won't be happy wat! 
Dav! 
we'll got Harley 
fast as conditions permit: re 
tours, endurance runs, race ™ 
and other thrilling motor 
See your 
eaded your way bs 
erie jarley Davidson dealer early 
7 and MAIL THE COU- 


dc i 


DAVIDSON 
MOTORCYCLES 


{HARLEY-DAVIDSON MOTOR CO. 
Department PS, Milwaukee 1, Wisconsin 

¢ “Enthusiast” Mi 
pictures and sto 


Please send free copy of 24 
fed with motorcycle act 


FORECAST THE WEATHER 


A scientific instrument that gives you 
@ more accurate prediction from the 
reading of your own barometer. 
Postpaid $1.00 in U.S. A. 
W. H. REDDING 
5105 Newhall St. Philadelphia 44, 


Foreign and 

Domestic WOODS 
FOR HOME CRAFTSMEN 

Wie, secatizn in Dish grade Foreign and Domestic Woods, 


ign 
Heserte, umoer, Fivwoad, Carving Blocks, Marauetry, in 
Lines sad Borders. Inquiries are ished, aaa 


Send for f jee list. 
W. ©. GRIFFITH CO., Dept. Z 
16 S. Corrollton Ave. Baltimore 23, Md. 


un YOUR OWN MACHINE TOOLS! 


Biveprints $1.00. Catalog FREE 


@. 


PROVES VITAL ZONE SPOTLESS | 


AND FREE FROM “G00” 
how often you smoke it! 


HESSON GUARD  ehtivetibbaatteentetdaa 


Ilekmesses; 1/16" $1 * $2.00; 3/16" $2.25; 14" $2.75; 
te Sido 1 go, 3% alocount on 

Square feat and ‘10% over 10 sauare feet. 

Supplies. PLASTIC KITS: $2.00; $5.00 and 

{$10.00 each. We pay shipping charges. Send Money Order to— 
PLASTIC SUPPLY CO. 

| 2618 st. Louis Ave. ok oe Ste Louis 6, Mo, 


SUPER HACKSAW 


Sharpens round hank ils ory smadon dei ‘ AND FLAT DIE FILE HOLDER 
Secon chmese. For a = 


aod mae Drs 
a, from Th" up to 11” Tong, for 
Sa cod or power grioding wherix 


ong Practeatae fea pe al eed 
70,000 NOW IN USE! ese eel ee 
Pmt : fare hae 


Tike factory in 25 seconds 


that gives» round possi! 1512 West Slauson, Dept. FB-12 
Los Angeles 44, California 


ATHE OWNERS 


IMMEDIATE 
DELIVERY, 


Bernese 
mation 


GLOBE tsc2uszs_tane"s = ns. 


CONVERT YOUR LATHE INTO A 
PRECISION MILLING MACHINE 
IN LESS THAN THREE MINUTES! 


‘USED EXTENSIVELY BY U.S. GOVERNMENT AS PART 
(OF MOBILE RIPAIR TRUCK STANOARD EQUIPMENT 


‘SEND COUPON FOR INFORMATION ON HOW YOUR 
LATHE CAN BE A PRECISION MILLING MACHINE, TOO 
| GLOBE PRODUCTS MFG. CO. 
| 3380 Robertion Bivd, Los Angeles 34, Col 
Send me bulletins on: 
1 Globe Miller D Globe Cross 
GU Globe Heavy Duty Bed Turrets 


J © Globe Milling Vise ond Dividing Heods 


1 name. 
1 avoress. 
| 


Big Demand for Wood! Prices Never as High! 


QUICK PROFITS with _ 


Log Saw of 
the Future 
TODAY! 


ing you ‘wood 
Jot into cash quickly and profit by present high prices. 


USE ENGINE FOR BELT JOBS—When not saw- 
ing wood, use the engine to grind feed, pump water, 
ete, "Pulley furnished. 


THOUSANDS IN USE EVERYWHERE 


OTTAWA MANUFACTURING COMPANY, 


OTTAWA 


Speed Up Production! 
‘Thousands NOW making more money with an 
OTTAWA LOG SAW. You can beat the labor 
shortage with this powerful machine. Sa’ 
way, only many times faster. Starts easy: 


350 Saw Strokes per 
Air cooled motor—a blessing in winter. No shut-downs 
or strikes. Many exclusive OTTAWA features. Uncle 
Sam needs you to help relieve the nation wide fuel 
shortage. No priority needed when you buy an 
‘AWA. Plan to bx yours at once! 


7G ELP Ottawa is o— 

What Users Say 2 orsowet and enereye it tra 

ays ready to work in any Kad of weather and’ mates log 
eed progtably and 


1201 PINE STREET, OTTAWA, KANSAS 


FOR EXTRA WEAR 
AND EASY Fit” 


* Areputation is hard to 
get and easy to lose. 
That's why the Carhartt 
family of overall makers 
has jealously guarded 
the quality materials and 
workmanship of its work 
garments. 

CARHARTT WORK 

If you've never worn a 

Carhartts before, ask for ¥ 
them by name and get 
the kind of comfortable 
fit, extra stout reinforcing, ample cut and su- 
perior wearing qualities of Carhartt sanforized 
Master Cloth that pay out in bed rock satisfac- 
tion and economy. 


‘At the Better Dealers Everywhere 


HAMILTON CARHARTT OVERALL CO. 
Established 1889 

Detroit 

Atlanta 


WOODBECK PUBLISHING COMPANY 


GRAND RAPIDS «» MICI 


A MONEY 
Ce: Ton YOU mrt, 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 


Today... ELECTROPLATING 


‘The business of, tomorrow, Learn this interesting, profit: 
iis "Dustness. tuobuy or full time. Postcard ‘beings full 
| eee Seen eae Basar on'Bax 110, 


Soma SEE paws much MORE you can do with a 


WOCART Siinplitied Are Welder 
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Remarkable 


photo of ordinary 
light beom (le) one 
FLOOOBEEM ight. 
FLOODBEEM losb- 
Fight (below, 


Now—with this exclusive new prisciple—you can 
eliminate the “dark spot” from your Bashlight beam. 
‘Amazing new FLOODBEEM @ashlighe, with Dis- 
mond Facet Reflector, gives all over pure white 
light Costs 90 more than ordinary Aashlights. See 
your dealer or write dicect. The General Dewoit 

270. Jefferson, Detzoit7. 


ether plastics supp 
Catologt 


CARMEN-BRONSON CO., Dept. 1 
165 E. Third St. 


DECEMBER, 1955 


HANDEE IS THE PRIZE GIFT 

Give a Handee this year to your 
Triend—eive o 

‘only a tool, 1 


TOOL OF 
1001 USES 


Sigachens cerstendszee mane Tunes rom 
WOOD PLASTICS 
METALS # GLASS 
LINOLEUM 
Retngesatige baal we. (LEATHER « ALLOYS 
por AC'er DE. 28.000r> mS HORN « STONE 
Waccensories..... S1G-00 BONE, etc. 
2 


GET A GOOD START 
GET THE HANDEE KIT 


brushes, polishing 
. ise, drum 
mounted wheels, Speed Ol 


RA FRIEND 
F A LIFETIME 


ORDER NOW! USE TuIs COUPON 


———< = pee for FREE 


CHICAGO WHEEL & MFG. CO. Catalog 
‘W. MONROE ST., DEPT. FO, 
‘Guteago’7, wk. 1 
J] Sead me C'MANDEE TOOL D MANDEE KIT CG ACCES. 
‘SORY CASE. Remittance enclosed. Send C.0.D.0) Send 
H 64-paze Catalor. r 


1 
aa) 
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Anco RAIN-MASTER 
“Dead- Locher” 


BLADE SNAPS_ON=-: 
STAYS PUT ~~ 


CAN'T FALL OFF 
“cL GAMT BLOW OFF 


A waa tation ty ANCO—Ret) 
{for military aircraft—now for your cor. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 


PATENTS, 
MAKE JOBS 


After all, it’s your car to protect. So 
youremind bim.GetRAIN-MASTERS 
+++patented features...original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... last longer. 
May save you a costly smashup. 


Ask for RAIN- MASTER 
‘Arms and Blades next 


THE. ANDERSON COMPANY 
Established 1918 
GARY, INDIANA 


ield Wiper 
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seth erty, se 
ieirinraeneaeeeas 
line. Used by big industrials since 1910, 
asec ns: 


IROUSTRIAL GLOVES CO. 
nn Dante, Me — 


thr conde Stes Sony Os Foreatan 


AMAZING MYSTERY 


deal Gift for 
f yout Servi e Man! 


MICROSCOPES: BERRA Fic INSTRUMENTS 
spbatern NEWEU: Ho. [ims reAL) 
OUGHT SOLD GUE REPAY AMAT 


do you WORRY? 


why ‘and suffer a 
longer it we ‘can help vour Lenaiit 


Bight—at work and play—or it 
‘costs you NOTHING. 

happy. Light, neat‘itting. No hard pads or sprin 

Fer inen, women, and chiigren, Burabie, chesp. 
‘Sent on trial to prove it. Not sold in stores. Beware 
of imitations. Write for Free Book on Rupture, no- 
risk trial order plan, and proof of results. All ‘Cor 
Tespondence Confidential. 


Brooks Company, 360 State St., Marshall, Mich. 
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Oppoilianst 
FOR MAN WITH CAR 
NO BOSSES-you'! be your own 


‘boss—go and come as you like. 


NO LAYOFFS-you have a big 


pay job as long as you want it. 


NO STRIKES-you be working 
for yourself in a pleasant, in- 
teresting, healthful job. 


Use Your Car as McNESS 
STORE ON WHEELS. 


Serve a rich trading area regularly 
with popular line of quality home 
and farm necessities. Easy to estab- 
lish big volume, permanent. business 
now. Make more money than ever 
before—We'll help you start. Write 
today for McNess Dealer Book—Tells 
all about this wonderful opportunity 
—no obligation. Write today. 

THE McNESS COMPANY 2 
151 Adams St. Freeport, Ill. 


DRILL-INDEX ».::::.:: 


omplete instruct 


L 


Priei 


The basic “know how” for the 
metal-cutting 
lathe operator 


Not 
an easy-to- 
derstand textbook that sta 
at the beginning and 
thru each standard lathe op- 
eration. 


“The Care and Operation of 
a Lathe” (2nd edition) is a 
book every home craftsman 
should have, Over 100 pages, 
294 illustrations and charts 
Bound in enduring dark blue 
fabricoid. 75c postpaid. Send 
for your copy today 


SHELDON MACHINE CO., INC. 
4268 N. Knox Ave. Chicago 41, U.S.A. 
DECEMBER, 1945 


Those Furnace Leaks 


Waste Fuel r 
Siop yours wi 


SMOOTH-ON 


TOP up leaks and cracks 
in your heating equip- 
ment and save precious coal 
or oil—prevent the disc 
forts of a furnace break- 
down in winter weather, 
Seal leaks in boiler, tank, 
piping and radiators with 
handy Smooth-On No, 1 
Iron Repair No 
experience needed, no heat required. Smooth-On 
| handles like putty, hardens durably. Besides stop- 
ping leaks and sealing cracks, Smooth-On tightens 
loose handles, knobs, casters—does countless home 
epair jobs. 
Keep a can of Smooth-On handy—get it at your 
thborhood hardware store. 1%-oz., 7-02. and 
larger sizes. Inexpensive—does not deteriorate. 


| FREE tome Repair Handbook 


Shows, with pictures and sim- 
plified descriptions, all sorts of 
repairs any householder can 
make. 40 pages. 170 diagrams. 
Pocket size. Handy index 
Send coupon for your copy. 
-——-SIGN AND MAIL TODAY——— 
Smooth-On Mfg. Co., Dept. 58, 
576 Communipaw Ave., Jersey Clty 4, N.J. 
Please send me a Smooth-On Handbook 
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ARE YOU ou LUCKY: ? 


Hyouare, you might find your 
Jocal gun dealer hasthisMoss- 
berg 8 moe Model 51M. 


Shoots as Fast as You 
Can Pull the Trigger 
Uses .22 cal. regul: i 


afte, BENJAMIN 21s, 
Pema hart perc lay rat meerepatenianr 


a 
RIFLE CO., 811 MARION ST.. ST. LOUIS. 


PLATING 


EQUIPMENT 


contributed to nearly every major wartime develop- 
ment ond is now being mode available for civilian 


AVY, DUTY LAYERS ri Some 
ot $1.50 per kit 

RAPID BECTROPLATING OCESS, INC. 
1414-8 South Wabash Ave., Chicago 5, Ill. 


wee. 


Topics, a 
‘Sead for FAL list of vlan books Kamp Nabins tor Mabel on 


TELESCOPING ee a 


Senet Apne and 
ques ane ape 


Sreate wtai East reeds but +12 Clenge 40, m1, 


Mo. 
BLACK on WHITE for BETTER SIGHT 


(Deas 


OWS ORW. 


Fol 


'WYTEFACE Steel Tapes have black graduations on a crack-proof 
white surface, Easy to read in any light, from any angle. Faster 
measurements with fewer errors. Designed for hard service. Resists 
abrasion from rails, pipe, rocks, concrete. Protected against rust. 


NG TAPES) = YORK - = eens, Bt 
sant aN 


eshioe 
‘= ST. LOUIS 
2.108 aneeass 


secre a 


KE 
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aaouring Tavae 


"Your Hy-Flect Glass-Beaded Screen 
Made an Astonishing Difference...’’ 


‘Accomera fon wiites ws: “Just for fun, today we tested 
some of our colored stills ond movies simultoneously on 
‘on eld screen and a new Rodiant Screen — moving the 
finoge bock end forth from one screen to onother. The 
improvement in depth of colors and clarity of detail on 
‘the Rodiont Hy-Flect Glass Beoded Screen wos so notice- 
ble —tht we oll ogreed that fo see our pictures ot 
‘her best, we simply hod to use @ Rogiont Seren...” 


Letters of opprecition of the many new and exclusive 
fectures of Rodiant Screens reach us daily .. . and ex 
ploin why the swing isto Radiant Screens everywhere! 


d for FREE 
Book on Projection 


RADIANT 


BETTER SCREENS FOR BETTER PROJECTION 


PORTABLE 
ELECTRICZ zw, HEATER 


yeater that pro- 
whenever you 
ht, good-looking as a piece of furniture, 
economical to operate! Safer, too, because WITTIE is 
heat—no glowing coils. You'll want to see the WirttE 
Portable Heater, so send coupon right away! 


Steam Heater 
Name 


Eawipped with safity automatic, shut-o erin 
Pat hat alte and eet adicegee Gr 


DECEMBER 1945 271 


FREEZE and SAVE 


PERISHABLE FOOD 
IN A HOME-BUILT LEJAY | 


FAST FREEZER 


ENJOY BUILDING 
THIS HANDY FREEZER 


When you consider how neces- 


PLANS ONLY 


00 5 
ie a 


to all handy men and ama 
teurs 


NO KNOWLEDGE OF 
REFRIGERATION 
REQUIRED 


FROZEN 
STORAGE 


have been in use since 0 
from Sabove 
MILK COOLER ° 
PLANS, TOO to 10° below 


zero.. 

For Fish, 
Meat Game 
Fruit etc 
5 Sizes 
8-40 CuFt. 


ith an 


LEJAY MFG. CO. 
423 Lelay Building 
MINNEAPOLIS 8, MINN. 


“eD Ss 
PLASTIC PLIERS 


© Weighs 12 ounces! 
& Absclutely sheck-proot 


thout disturbing _mog- 
“cauipment is operating! 
PT. AV2 


TTS ASSOCIATES, P.0.BOX 622, 6.C. ANNEX, N.Y. 17 
PERSONAL 


|) 500 “ERSoN LABELS 


COMPLETE NAME & ADDRESS 
PRINTED ON EACH! 
handsome Bive printing 


STATIONERY CO. era 


A DANGER SIGNAL 
a Bitsp, aegociated with Hardening of the Arce 


9: No obligation. 
BALL CLINIC, Dept. 5160, Excelsior Springs, Mo. 


COLLECT U, S. 


ARM’ 
SHOULDER pareHes 
Fascinating hobby. Patches 
available for every Arm; 
Unit, 20c to 50c ea. Master se 
0. 


400 ‘patches, $97.54 

$10, $25 and $50 Ci 
assortments, Sead 
Sample assortment and illus: 
trated patch catalogue. 


SPRINGER'S 


270 Son frances Street 
_" EL PASO, TEx 


JART BROTHERS COMPANY 
‘BOX P-1251, TROY, OHIO 


Sionplijtd Are Welders 


Ine of the Worlds Largest Builders of Electric Arc Welder: 
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TELLS HOW TO HAVE A 
MONEY MAKING BUSINESS) 


Men and Women, 
her the 


FR 
BO! fr 


i 


fet this quick success plan. 
etme i 


‘CLACKAMAS MFG. CO, Bor 218, OREGON CITY, OREGON 


CHE 


AUTOMATIC RETOOTHER "°S.Ws'? 


Makes New Profits 

Cute new teeth In 50 sec 
onds! Any size tooth 
4 to 16 points. O14 
teeth fall off as 
chips. Simple to 
operate. A perfect 
sob. 


BURR MFG. CO, °222,%s, "1x2: 


Los Angeles 34, Calif. 
OLD AUTOMOBILE 
CATALOGS WANTED 


bile 
tween 1890 and 1925. Will pay reasonable 
prices. Write full description to Museum, 
Dept. PS, 140 W. Ontario Street, Chicago. 


jalogs and sales literature issued be- 


DECEMBER, 1945 


Using © number of different types of plug-in 

tubes in numerous combinotions, Beltone con fit 

practically ony type of dectness from mild to 

severe. Bellone especially invites hord-to-fit coses. 
‘As your heoring chonges, your Beltone deoler 

con chonge the tube: 

Pensote—while you we 


pect 


ant 


“| WOULDNT BE WITHOUT ONE” 


THATS what machinists, engineers, droftamen, carpenters and scores | 
‘of ethers ore saying about this unique pocket rule... ond ne wonder, 
the Streamline in ectuolly five rules in one! 

With its unique tope lock ond axtra foot, the Streamline, in addition 
10 regular measurements, can be used for inside measuring, caliper- 
ing, “blind” measuring; end ox @ height gouge and seriber. 

Iie cove is sturdily constructed of high-grade chrome plated steel 
‘with tape of imported Swedish spring seal. There is nothing internal 
that will bend, looten or jam. Blades are easily interchanged. 
‘Why not erder your rule today ... prierties are ne longer necessary. 


‘MASTER 


ria a 

lett Pinttlt MOOR AND, TAPE RULES, 1 
aT 

Sreceenes 


‘ya 


p-------- 


HAVE YOU A NEW OR IMPROVED ITEM OR IDEA? 


‘An established reputable organization offers, facilities for 
ind “expert. sal jon. 
in'inerit and 
lity. Weta. 
ULIAN'S. BEHR CO., Cincinnati 2, Obie. 


HOME| INDUSTRY OPPORTUNITIES 


New Ways Cut ‘Building 
ost of houses, garages, poultry and farm 
‘cabins and stores. Make wall-high, 

ulated blocks with inside and outside Bish 
Fy saith, simple homemade ‘cauipment. Compo. 
BEDS FY Sih rods ind Hoors Ten formulas. Coment 
is and tiles. Siream-lined roof, walls 

and gutters, Several ways to use cheap wood with cement 
maker strong” buildings. Wallboard of sawdust. Save. hun 
Greds of dollars, 100 money and labor saving ideas. Mixer 
ly made from an old auto, 40 proved wavs 

ranteed Mustrated 


WOME TNOUSTRIES, 1518 Se. S0iN Ave., Dept. PS., Omaha, Nebr. 


Beloved find $ennnsnnnnnine f08 which mall booklets as checked. 


RAM B isn 


A New Hobby! 


COLLECT GENUINE 
U. S. MILITARY 
SHOULDER PATCHES 


Make your den or lodge room the 

Petter of attraction with thi fame 

Elnating bobby! Over 800 authen- 

Seria shoulder patcheg 

Stocks from 1Be to 80 each Send 

guiy “de in coin for ilustrated 
der and price 


MIDWEST SALES CO. 


Dept. PS-1 
‘Omaha, Nebr. 


See better 


with 
MAGNIFOCUSER 


Mitac os aly th st 

Vislon of one Jens magnifier. but 

You also see ol yn 

ified with ease 

Also. made ‘tot on head for 
m 


‘Quality tor Cortifved 
Srowded t 


rapho-Analyst_ Degree, n= 
dot service, Gratffving earaln 
‘Credit, Soctal 


We ad Important Masonic books for 

Blue Lodge, Chapter, Commandery, 

Scottish Rite, and Shrine. 

‘OUR RITUALS ARE USED THE WORLD OVER 
Bend for free catalog of books and rituals for: Masons, 


OF THE HUMAN FIGURE 


For the Amateut and Professional Artist 1 
and ene Citing detailed sragy ot | ONLY 


MAJOR soon! 6.0 a “GEA; FOREST MILLS, NEW YORK 


FALSE TEETH > 


KLUTCH holds them tighter 


KLUTCH forms a comfort cushion: holds dental 
lates ng men firmer and anuager that ope can ent 
with greater comforl and security; 10 
Eyany ‘cases simot ‘as well as, with natural tenth, 
Hiuten lessens the constant fear of -a drop) 
Forking, shading plate, Zoe and G0 at drug 
Tf your druggist hasn't it, don't. waste mone 
substitutes; but send us 10c'and we wil! mall you 
generous trial box. © I. P. INC. 


KLUTCH CO., Box 4594-L ELMIRA, N.Y. 
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BUILD YOUR 
[—--|| OWN RADIOS 


a 


resdy to assem 
Lotapivie ‘with tantroctions, 


FREE “7275 
‘cATALOG 
‘Send for your copy today! 
Write for meee exchosive stemst 
‘Tube and Circuit Book. =.» -10€ 
Giant Radio Reference Map. ---15e 
Handy Tube-Dase Calculator, -25e 
‘Address Leo, WS6FO 
(Dest. PS 12, Council Bits, ews 


Wholecale 
RADIO LABORATORIES 


ROLL FILM 


No limit at present 

‘Size Price Made to exacting U. S. Government stand- 

ft Ae po tom se ag gin 
LL omatic high speed. 8 

120 - Ho exposures. Orders filled by recurn mail. 

620 = 3%¢ Please order a minimum of 4 rolls. Include 


Poocoecooceececee re] 


18¢ to cover postage and handling. No 
K-4 8 CODrs please We mggext You send ts 
G16 ~ 38¢ your order today. 


Howard West, 3 W. 42 St, New York 18, N.Y. Dept. BIZ 


JIU-JITSU #OW 10 BECOME EX. 


PERT, Keep Health. Have 
Fun, Teaching 35 years. Send 10c for sample lesson. 
Modern School Jiu-Jitsu, Dpt. AA, 5 W. 52 St.,N.Y. 19 


~~ | ged SWITCHES 


BATAVIA 1, ILLINOIS 


LIVE STEAMERS 


Castings Are Available! 


KING PRODUCTS COMPANY. 


‘SHOP —Machinists 
‘Danvers, Mass. 


How’s YOUR math? 


Can you solve SYED in 25 seconds? 


You can with the Slide Rule. My 

GUARANTEED course THE SLIDE 

RULE MADE EASY teaches you by 

simple steps to MASTER the Si 

Rule, No. knowledge of higher 

mathematics needed. The ONLY 

course that offers you FREE personal consultati 

Send $2.98 NOW and I'll include a Lawrence SI 

Rule FREE. You can't lose, Satisfaction of refui 
TECHNICAL TEACHER 

‘dacksonville 5, Florida 


2046 Rossetto St. 


DECEMBER, 1945 


TO WORK WITH AN 


| ATKINS 


@ What @ world of ples 
work with tools that do job right. 
tools like Atkins “Silver Steel” Band Saws. 
They're clean cutting, long lasting, ideal 
for dozens of home workshop projects 
where precision cutting is a must. 


Their “Silver Steel’ blodes, plus their 


13 finer design ond keener teeth, ossure 


better work, more satisfactory work. 


And that goes for every “Silver Steel” 
sow in the complete Atkins line 
Gireulor Saws, Hond Saws, Hacksows, 
Compass Sows, and mony others. You'll 
find them oll eosier to work with and 
more productive too. Send a dime today 
for the useful Atkins“How to do it” book, 


E. C. ATKINS AND COMPANY 


‘v=, NORTHLAND 
pe SKIS 


Whether receiving of giving, the gift of the yea 
Northland: $k: « Esesced ‘aod nrc 


ee, ki Monvol. Edited by 
neiders 2 thetic. Sent pos 
id (offer does not apply in Canada). 


94 MERRIAM PARK + SAINT PAUL 4, MINNESOTA 


SOLDERING Simplifie 


with this revolutionary lovestyee iron 
INSTANT 
HEATING—Fast Handling 


“JACKPOT” 


Home Model 
COIN MACHINE 


Get this new, colorful pay- 
Sst machine for vour recre- 


Metal construction. Wt. 16 
capaiancs CSD 


Well DISTRIBUTING CO 


}612 NORTH MICHIGAN AVENUE - CHICAGO 11, ILLINOIS) 


It’s FUN to do 
MAGIC 


Entertain, Be pop 
ng Dobby, only {oe 
ioe Ni 


wusiness. We ahip 


DOUGLAS MAGICLAND, 
pt. S, Pallas 1, Texas 


= This machine was 


erm amr erate 
Stetah ere oe eae 


envy ine 
i Gs $39.85 
ToPRetormatlon, 


plated 
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Spaces. ‘It may be Tesharpened repeatedly 
Heat is concentrated only at TIP 
. which becomes |-hot on 
contact . . . no current drain! 
Fully tested, perfected and PROVEN in 
thousands of actual jobs! ‘TWENTY FOUR 
heat temperatures instantly! Use with ux, 
same as ordinary soldering iron. Excellent for 
etching on metal. Maximum secondary out- 
mut 5 volts. Complete, compact, efficient » 
fully auaranteed for Gne year. Orders blled 
promptly. Order now, of request circul 


WYSE LABORATORIES 
211 S. Ludlow St., Dayton 2, Ohio 


POPULAR SCIENCE 


Yours TO-DAY 


The New Lucllen 
HARMONICA 


Most wonderful pocket instrument ever made is the har- 


‘monica, Easy to ‘master, fun for aye 
‘The Luellen has 10 holes, 20 notes. 2. 10 
Bevatial tone: Now ready. Postpaid Only 

INSTRUCTION BOOK. Simple for youngest child. No notes, 
scales nor exercises. Ten lesson charts show everything. Ia: 
Gludes "75 popular songs. Price ‘Here's. our special 
introductory offer: The Instructor and the Harmonica, both 
Postpaid, both for $2.69. Send Check or Money Order Today. 


JOHN LUELLEN & CO., 17034 Page dene, Dept. 5, Naoleret,H 
ONE-MAN SAWMILL ‘E55 THAK 
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utier' "tna Catalog” of Weoterking bsipneats 


vent, BELSAW MACHINERY COMPANY. 


PLYWOOD Sos 


‘without priority. Panel sizes rom 
96", Thickness * trough 1 
bireh, ook, walnut, map 

Send’ 10¢ Teday for Com 


JET 


‘Fon ety ti, Onis. 


FNSES: 


500,000 OF THEM!! 
Fests Sea beitmms which ‘can be 
fora faction "of “theit 


original cost, Send'2 cent stamy for lst 
ALJAEGERS, 120-148 115 Ave. So. Ozone Park 20, N.Y. 


the pipe that 
sidetracks 
moisture 


ae 


Pat, No. 
2,160,537 


Smoke pastes through 
tube slotted at the bor. 
fom. “Moisture is ab- 


torbed by pibe cleener 
salomeae 


Here's a pipe that will give him a brand new 
idea of smoking pleasure. It's a Smokemaster— 
the pipe that sidetracks moisture. 

A pipe cleaner, folded and inserted in the 
stem, draws all moisture away from the smoke 
Passage as fast as it forms. Smoke is never 
drawn through rank, biting juices. This clean, 
dry smoke is the dream of every pipe smoker. 
And Smokemaster is its fulfilment! 

A fine looking pipe too—made of selected 
native briar to Briarcrafe standards. In all 
popular models at leading dealers. 


Smokemaster Custom-made *1-50 | 
‘Smokemaster Standard $1.98 


Briarcraft, Inc., 347 Fifth Ave., New York 16,N.¥. 


Briarereft 
Smokemaster 


THE PIPE-CLEANER PIPE 


Different 


105Se 


eStats 


toe f Pht 
ALL 
ara 


Ter"wil interent and beneat yon 


(PUASTEX OUSTRIS, Det 1085 
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THE MOST DELICATE JOB 
OR REPAIR 
HEAVY FURNITURE 


Liguid Wide CLUE 
30¢ AT YOUR 
HARDWARE 
DEALER 


cS 


Don't Let SICKNESS 
or ACCIDENT Rob You 


of Your Savings Provide 
Hospital Care for Yourself 
> and Your Family 


Rima 3c! A DAY » EACH ADULT 


Te A DAY + EACH CHILD 


Fon Sees on acct 
tl Bynes pl (einige rst apa. SS 
Fan accion 
Doct Expnse pad upto $135.00 Loss Wages rembarsed wp to $300.08 
assaf Ue by Accident... STOOD 


(Wan COVERAGE aud OXTRA BEMEFTS 
‘Caldhirta Expeas pad, wp te 


You 
Btater and” your own family “doctor may attend > 
AppIving to hikiren are 80% of howe paid adult” 


[MAIL COUPON TODAY ~ Mo Agant Wil Bother You 


TAMILY MUTUAL LIFE INSURANCE CO__ WILMINGTON 33, DCL. 


complete information on 


od tees tee senten 
NAME 

‘ADDRESS, 

cry. 


When Writing Advertisers Please 
Mention Popular Science Monthly 


BIG 5 LB. ASSORTMENT 


Eee 498 


men, hobbyists, ex- 


| NUTS 2: TO YOU 


1519 W. Hubbard Street Chic 


IMMEDIATE DELIVERY!! 


FLATIRONS/ 
TOASTERS(| a9 


WRITE FOR CATALOG 
Send now for our low 

prices and illustrated cata- $ 

med sad le and 


TONE-A-LUX RADIO & TELEVISION co. 
Dept 12PS 303 W. 42nd St., New York 18, N.Y. 


ETC. 


oiever work SHOP! 


oplates 


Easy to Plate CHROMIUM 
GOLD, SILVER, lagi a a 


ELECTRIC C0, 663 N. Wells St., Chleags 10, Dept. 0-9 
[| Gentiemen: Send Free Sample and Details to: 


20 Seon 922 


Brno Seay 
ess 


‘Do What Others Now Do— 
‘Wear » Form Fitting 


me today for FREE 
Sientpiee eaten, Bout ps cd See 


FRED B. MILLER Manufacturer 
Dept. PS. Hagerstown, Maryland. 


‘heet, chow 
the ba 


JONI PRO! ‘St. Charles 18, Iinols 


ee 


sae SE Speratars at 


BREATH TAKING BEAUTIES! 
> 


IN FULL COLOR FOR ART STUDY, 
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AIR SPEED 
INDICATOR 


AIRPLANE STYLE 


Attach to your bicycle handlebar 
and have fun registering the air 
speed you create as you ride, Works 
like the air speed indicator on an air- 
plane. Orders are coming in fast for 
Christmas delivery. 


Send For Yours TODAY! 


Enclosed in attractive and sturdy 
case with transparent plastic lens. It 
is dependable and rust proof. 
Inquire about our sales plan if you 
would like to sell BIKE-OMETERS 
to your friends. 


Only $1-°° EACH 


‘Add 25 for handling and shipping. 


SPARGO PRODUCTS CO. 
Boston 6, Mass. 
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| BIG MONEY NOW IN 
LIQUID MARBLE 


‘THREE wonderful new opportunities for your own big money- 
| making business —regardiess of your age, sex, or previous 


MILLING ATTACHMENT 
Now — you can do milling, slotting, grinding, 
shafts, sawing at angles, and 

iportant operations on your lathe. 

PALMGREN MILLING ATTACHMENT is 


= romurpassed om kite 
Foom walls. aay to make and install.” nee 
gay be made in any color gr combing 
(time ot oraot, Soundproof, 
Motid' from wall 
is. 


COMPO-TEX, Box 786-G, ST. LOUIS 1, MO. 


POCKET ADDING MACHINE 


jp media 
im $2.0, (olus 6. 
charges). It you 


DO YOU === 


rm a4 high at weekly after 4 dew weeks ame talntn 
Mor titropedytveaay” terme, 0 further capital 

‘needed. ‘ne woods to bu. both Year. Write for Stee booklet. 

Stephenson ‘Syitem of Feot Correction, 62 Back Bey, Boston, Mask 


“WONDER” 


ELECTRIC BUTTON 


", ally joints the saw. 

teeth even in site, shape, spacing. 

is'the only machine thet fies all hand 
‘algo band and cross-cut circular saws, 
FOR FREE. PLAN—Shows 

how to start a saw repair shop. No 

Canvassing. Send coupon today. 


Ea 
sted eerie ne "Oren s betions 
PANY, lorth Aurora, litinots, 


Adler Elevator Shoes 
Brake you almost 2 INCHES, 


Now You Can be 
TALLER, ~*Conddentially 


FOLEY MANUFACTURING CO. 
1219-5 Foley Bldg., Minneapolis 13, Minnesoto 
‘Send Free Plan on Saw Filing business, no obligation 


Name. 
Adres 
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TALLER 


than “SHE” is! 


and coinfortaniy, the in 
Hant you put them on. 
‘orn "ana braised by 
thousands. Look 1 
ther stylish shoe a 
Righ heels!" Write 
Smasing catalog, mailed 
fn plain wrapper. Adler, 
tale and, St New York 
ii. N.Y, Dept, PS. 


POPULAR SCIENCE 


Announcing—A New 


Drill Press Accessory 


THE BARRON $5.95 
ROTARY SURFACE 
SANDER 


~ come 
ith tarwer, ball-bearing handpiecesy up to" Sa8-75" surface 
Wéatalog, No, 88 on request. peste Lares arte sot kel eit 
‘000 FONEDOMS HAVE BEEN ork piece, oe onhy ook of at Kind Shipped prepaid 

FOREDOM ELEGTRIG C0, 27 Park Place, New Yor T,N.Y. $ | So°10 BAY MONEY BACK GUARANTEE lor 95055" 


EE Treating—Case Hardening The IMPROVED Barron 


Multi-Purpose Drill 
Press PY head 


S Yinesentease Fis any Gell pres. 
ped prepaid eg ars ane "GUARAN- 


id" 110 vole 

for eperason. | THB D Ct Pecbw of cash, money order of COD. for $750. 
TIES co. 

Box 6o2z; Dept. Kansas City, Mo. | Barron ALL-METAL 


Auxiliary DRILL 
Mepeeo mover steam evcie | PRESS Table.58.35 


Hard Alcoa aluminum die cx 


terface. Equipped can 
also be used for, shaper pera ons, innumerable other 
Geil press uses. Areal buy 3, express collect. 


See Your DEALER... Or le For CATALOG 
., INCORPORATED 
|. Detroit 1, Mich. 


BARRON wonx'snor TOOLS 


NEW! DIFFERENT! rHait Your 


LIQUID LIGHT 


IN ALL ELECTRICAL DEVICES 
HANLAN APPLIANCE TESTER 


HANLAN CO., 1419-8, West Jefferson, Los Angeles 7, Calif. 
DECEMBER, 1945 


@1T’S BIG! 

2642" WINGSPAN! 
@1T’S AUTHENTIC! 
Right down to 
the last detail! 


MANY 
OUTSTANDING COMET MODELS 


You'll find your biggest model-building 
thrills in Comet's ALL BALSA Solid Model 
of the B-29! A super-kit with many finished 
and semi-finished parts; finished turrets and 
blisters of formed plastic: scaled dual 
wheels, complete decal sheet. many other 
fatures! Comet Design makes it easy to 
build—assures better results! 


(COMET MODEL AIRPLANE & SUPPLY CO. INC., 
+ CHICAGO + NEWYORK + 


PATENTED 
NEW vcittireo TOOL 
DEVELOPED 
Hone eRArToeet orale ny tt rettore 
teens operetta tnepey ak eat 


nk aierat pants are gow availa to jou forthe 
ed 


waredevcloped Flex 
points. Bexacones — 
isitie, abrasive fan 
france tapered thrend 
others, Get wsefal 
Practo-kit of 19 
two mandrels £0 


only ip. Send cheek or mong 
repaid. Oryoucan order either 

ih delves 
ae hd 


SEND NO MONE 


ARTIST! =: the Stenso Lettering 


Guides you can now do 
COMPLETE KIT 
No. 208 only $00 


vidual guides sell for 
MAKES'AN SXCELLEN' 
Tf-unobtainable locally send $1.00 for #pe- 
lal kit No. 208, plus Se postage. 
Dealers write for profit-making details. 
STENSO LETTERING Co. 
2510-A Elsinore Ave., Baltimore 16, Md. 


NEW rapiot 


item are Dig reward in the 
loot ie 


and YOU! =. 


—_— era wr 
{ce wooklet,” plex your Course, 


atl ret i Ss 
——., SHEETS MAKE FASC SKETCHING EASY 


TH DETALLED ILLUSTRATED ~ INSTRUCTIONS: 
Penna 


Congress and” Freep Stay Bepee Zoita0y hicaxe 7, 


When Writing Advertisers 
Please Mention Popular Science 


WAR SURPLUS Sane 


MODERN GASOLINE BLOW TORCH This Circular Trade-Mark 
Identifies the 
Genuine Webster- WEBSTER'S 


NEW INTERNATIONAL 
DICTIONARY 


Stcond Cdition. 


TOOL OF MANY USES 


I'S UNIQUE 
omy $7725 


Immediate Delivery 


fine 
valve forces needle through orifice 
particles, To 


We pay poslegensend $725 check or money ondcr TODAY. 


FRED F. TEN EYCK INDUSTRIES 
Calif. 


"When Writing Advertisers 
Please Mention Popular Science 


Amazing new Lacquer Use it \ 
MAKES ANY ARTICLE for 


SS \ LUMINOUS ;,//, /, eA 
=GLOWS IN THE DARK AITILES 


It's easy tom 


Peace LIV p LINE F WHITE Mice ee a 


FRIENDLY PETS - DO STUNTS 


any article glow brilliantly 


And you can make 
fare time—by selling 


jewelry, artificial flowers, toys, pictures, 
religious articles, ete, which you have 


JEWELRY 


PICTURES 
LUMINOUS PRODUCTS COMPANY = 
er 8138 | oy IEE oe 
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Euarantee. 


HARD TO orl RADIO PARTS! FREE 32-PAGE BOOKLET ABOUT 
f ios ee MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 
}OOKLET sls ait 


MILWAUKEE 3, WISCONSIN 
FLOYD CLYMER’S pn 


MOTOR SCRAPBOOK 

fs ager 
Fe yon 3) 
ress 


i308 
CLYMER, Dept. 0, Los Angeles, Cal 


PLASTIC HOMES 


CENTRALLY LOCATED TO SERVE THE NATION 
NATIONAL ELECTRONIC SUPPLY 


622 West Kinzie Street + Chicago 10, Illinois 


W PERSONAL STATIONERYN | DEAS 


Your Name & Address Elegantly 
Printed on 40 Sheets Whippet Bond & * 
20 Matching Envelopes +** only +++ | 


This stands for 
Honorable Service 
to our Country 


‘A CHRISTMAS PRESENT 


qtr} WORK BENCH ye 


18” So. Drawer. 2°16", Sold Plonk, Grooved ond 
"Back Ral, Shallched to @ Smooth Satiny Finish 
long © 24" High # 26" 
coped Knoch-down, with 
ye! tt Nets ond Serews ond ABC 
NCHES it] Chor for Quick, Simple Anombly. 
H hompat Ww 
| MOHAWK LUMBER C co. 
| 323 .w. 
Devaorr 27, mIcHIOAN 
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Whaot better Xmas Gift—A 


SCHERR MAGNI-RAY 


vey crates, yrtnes, samp ak 
lect, mechani wil wise te 
‘hat ate ing aie The Map Bay 
fot nly MAGNIFIES, bet ee FLOOD” 
TIGHT te pice ede pci, with 
peel, ena ry shld Foe 


LAFAYETTE ST 
YORK 12 


WONDER:SHAVE has all Avo, not just 2 or 4, but all five of 
the essentials Tor clean, comfortable shat 


Want. shai raat 


ROvACiay pmoouers 


When Writing Advertisers Please 
Mention Popular Science Monthly 


faughe at home. \ Prot 
Milan, "Write today for frog, beastly 


247 8. wooaward ince 
MAKES FIGURE 


ART BOO! DRAWING EASY! 


No you don't have to atiend an art school or 
Bite expensive, artist, Models to leat 


Merit Book Co. (Dept. P.S. 
ox 21 Station A___New York 12, . ¥- 


You Can WELD 


10-220 AC 


Inger. soldering. As. sturdy asthe 
Hockies. “ite mounted” on “heavy 
Steel ‘base ‘with cast aluminum case 
find. eagy-rolling ‘cast aluminum 


Bact. powerful, fully equipped. low 
Bricea Former products 
fied throughout the w 
for small 
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THE STANDARD GUIDE 
TO PRIVATE PLANES 


Edited by Lester Ort 


VATE PLANES is your puidepest 40. personal 
Brine. 
‘Order your copy now, $2.00 


re Tork 7B 
te fee THE STANDARD GUIDK TO PRIVATE PLANES, Raced 


sicker ttre 


ADDING 
MACHINE 


mich NOT A POY by 
Binraniced for ite TEN DAY TRIAL 


Money Back Guarantee 


ick of your oF b- ‘an | i 
wid over Ina eel Mon ¥ ‘alculalor 
CALCULATOR MACHINE CO. (Mfrs.) s9* ue ene 


DEPT. 461, P.O. Box 1118, CHICAGO, tt, AGENTS x 
WANTED "st 


SEND NO MONEY 


FREE!! 


Foch Baby Calculator encios 
beautiful rleh-looking Leathe 
Cose—at no extra cost, 


mis FINE SUIT “o'ray 
rR 


one at once 1c. 


Namo 


Address 


gees ee 


DYNAMIC WELDER CO. © 13 East 23rd St, DG Chicago 16, ml. 
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This one 


(0 A 


U7C6-PG9-JDNS 


THOUSANDS of MEN NOW 


Appear Feel Look 
SLIMMER BETTER YOUNGER 


with Commander 
The Amazing NEW Abdominal Supporter 


ATWE EAS/ER~Taxe WEIOKT 
‘The helpful soutine ‘EXTRA SUP! G De AND! ‘DER firmly sup- 
Bory abdomieal sag: ‘The fvtant you Pull on The bell you Drenthe eanlec sn, FeRr 
find is longer » 5 you fel baie? 


a SECRET OF THE 
,OCKING HANDS” 
ov getavors es 

saat tae eae 
fanadatat 


REP ul tr 
Sit, eae 


MAKE THIS TEST 
WITH YOUR OWN HAND: 
AND FEEL WHAT WE MEAN 


Commander Wearers all over America Say— 


10 DAY FREE TRIAL 
SEND NO MONEY 
Weor COMMANDER 
ton days FREE. if it ONLY 
fails to do all we say. § 
send it back and the 
purchase price willbe “" 
Promptly refunded. SIZES 28 fo 47 
SPECIAL LARGE SIZES 48 to 60, $3.98 


(© 1941 W. G, Oo. 


PLAN YOUR SHOP AROUND THIS LATHE 


9-INCH LATHE FEATURES 
Fine workmanship by highly expert- 
‘enced machine tool craftsmen 


Superfinished spindle with large 
bearings 


Belt drive for smooth, quiet operation 
at high speeds 
Back-gear drive for power and low 
‘speeds 
6, 8, 12 oF 16 spindle speeds 
‘Thread cutting range (Model A)—4 to 
224 per inch, 48 pitches 
Precision lead screw for thread cutting 


Worm drive and friction clutch for 
power longitudinal and 


‘Three hand-scraped V-ways and a flat 
insure perfect alignment 
sk, Saddle and tailstock 


This South Bend 9” x 3’ Model C Precision Bench Lathe 
(less electrical equipment and bench) can be yours for 
only $110.50. The Model B Lathe, similar to the Model C 
but featuring an automatic apron, power longitudinal 
feeds, and power crossfeeds, lists at $164.50. The Model A 
Lathe, same as Model B but with quick change gear box 
making threads and feeds instantly available without 
changing gears, sells for $224.50. The required motor 
and control switch, not included in the lathe prices, 
range from $14.00 to $39.00 depending on horsepower, 
current, and type of control. All prices are f.o.b. South 
Bend, and although no price changes are contemplated, 
prices are subject to change without notice. For complete 
information and specifications write for Catalog 9-G. 


SOUTH BEND LATHE WORKS 


LATHE BUILDERS SINCE 1906 


456 E. MADISON STREET, SOUTH BEND 22, INDIANA 


POPULAR SCIENCE 


THRILL TO THE WONDERS~OFT 


This Wonderland of Living Things — Startling and 
Beautiful — Lavishly Illustrated with Hundreds of 
Photographs — Some in FULL NATURAL COLORS! 


of One! 


FEW HOURS-—perhaps a few minutes—from your front 
door, in woods, field, or stream, there is a world of busy 
life which seldom meets the human eye. Here are un- 
Iniliar four-footed creatures, creatures that swim and fly; } A/PRAIRIE-DOG CITY, its avenues stretching for many, mi 
3 . “ fuccs nothing less than subserrancan housing, develOpy 
re are species of living things whose ways of life are so dif- large scale 
ent from, and again so startlingly similar to, our own hu- } YO RID ITSELF OF FLEAS, che fox. aking a stick in its mo 
in ways. drier rexions, When only the wood remains above the # 


5; ae fleas desere the sinking {ox (0 take refuge On. the fa, 
Multiply such a patch of wild life near your home by the { the for telesses the stick, leavinn the lees (0 thele fate. 
ngth and breadth of America and you have one of nature's} THE CLASSIC BEL he Ba becomes entangled 
featest and most varied collections of living wonders on the {| hf, and canner be removed until every one of the fait yl 


ice of the earth. To witness the daily lives of these wild crea- J having happened! : 
res has been the privilege only of the fortunate few, posses- {THE YOUNG OF THE OPOSSUM are so, small at birth that 
4) 


Ing the time, knowledge and equipment necessary for close HITCHMIKER OF THE 


bservation, Now, however, this fascinating animal D sharksucker, a fish that attad 
‘orld is brought ‘to you within the covers of this moses body, ots carne Si 


ritliantly written, vividly illustrated volume, to be 
Injoyed comfortably at your leisure. 


You 


‘you spent years and traveled thousands of miles with camera ‘wild life 


nd gun and traps, you could not record 4 fraction of the 
Pieresting BhooRrabhs and stories that are’ contained in 
nevican Wild Life." No one man could acco 

"160 specially qualified writers {rom all 48 seates 

red all available data from the records of regional natural 
history instcucions, Kovernment Specialists, wate naturale 
Jocieties, zoological authorities, and every other source of 
fecognized information.” From this wealth of material. 
hese’ 160 writers drew the fascinating stories for "Ameri- 
an Wild Life,”” The result is no mere catalog or eacyclo- 

pedis of technical data, but a storehouse of enjoyable 
reading, prepared in popular narrative style, so that nut 
only the mature adule but the growing child 2s well, will 
Jerive the keenest pleasure from it. {t will also prove of 
great enjoyment and usefulness co sportsmen, hunters 
and anglers. 


The extraordinary collection of wild life pictures in 
this yolume vies with the text for incerest, ‘The 32° 
ictures show an ‘amazing ‘variety of wild creatures 
their natural haunts, thelr everyday atticudes. and 
ways-of living. Here is the art of the photoneapher 
Ines rareat forms te bas on ded the-art of 
modern photo-ensraving,, which renders 
tail of the originals, wih "m 
jowning feature of the ‘collection isa. acries of 
full-page. plates. in NATURAL COLOR, which 
you nay’ well he tempted to remove from the book 
jor frarnion. 
Not the least valuable feature of “AMERICAN 
WILD LIFE" “is its complete index for ready 
reference, which enables you to find instantly in 
Be iets Ratcneae eee oe OMe gen eee MERICAN WILD LIFE” must be seen to 
A be fully appreciated. That is why—even 
if you haven't yet decided to buy itwe want 
w send you 2 copy for FREE EXAMINA- 
Originally “AMERICAN WILD, LIFE" was TION. After you have seen it, and wish to 


Ditty the coe awa’ within crerrene’s noes keep it. you may pay the low price of only 
without sacrificing the quality of the illustrations $3.50, plus a few cents postage, in small 
eee aor bdr eS tmonthly payments, i you lke, Onberwise return the book tous and you will nol 
Bek win Se st af covers nt al form, te obligated tn any way. Cot out and mail the Examination Card ate Tigh 
See ee cane! erie nice, 
Br Gauls tac wet ts cos Roethke saday. WME H, WISE & CO 


are represented this way: Volume One? 
mals: Volume Two: Fishes; Volume Theee: 

Reptiles and Amphibians; Volume Four: 
ds; Volume Five: Water Birds and General 
‘See partial list of contents on outside 


York 19, N. ¥. 


(Copyright. by 
” Wm, H. Wise & ©0., Tne.) 
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THE NEW 


POINT 


THE WHITE DoT 
ON THE PEN. 
IDENTIFIES 17! 


LISTEN EVERY SUNDAY to 
SHEAFFER'S WORLD PARADE— 
NBC Complete Network, 

2 PM, ren Tieve; 2 PM. 
Central Time; 1 P.M. Mountain 
Time; 12 P.M. Pacific Time 


welcome 


BECAUSE ITS THE FINEST OF ITS KIND 


You can be sure that if the gift you give is a Sheaffer it is the 
finest of its kind! Day after day, year after year, the superlative 
writing performance of Sheaffer pens and pencils is a constant 
reminder of thoughtful gift selection! 

The bigger, 14-K gold, cylindrical Liftime* POINT of Sheaffer's 
“TRIUMPH” pen writes instantly on contact—writes smoother, writes 
easier, writes in any position—and there is a type for every hand, 

To prove the better valve inherent in Sheaffer writing instru- 
ments—contrast their writing performance with that of any other 
pen or pencil. 

W. A. Sheaffer Pen Co., Fort Madison, lowa, U.S.A, 
‘and Toronto, Ontario, Canada, 


Sheaffer's are still scarce, but supplies are increasing daily. 


VALIANT TUCKAWAY pen, $12.50, pencil, $5; complete set, $17.50, Federal 
‘excive tox additional. Other sets, $3.95 up. Complete range of Colors. 


yp 
Vow rerumen lens - Vou 


SHEAFFER'S 


